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METABOTROPIC GLUTAMATC RECEPTOR ANTAGONISTS FOR TREATING CENTOAL NERVOUS SYSTEM 
DIS^^^SES 



FIELD OF THE nWENTIQN 
;=..! present invention provides compounds active at raetabotropic 

glutamate receptors and that are useful for treating neurological and psychiatric 
diseases and disorders. 

s ■ • . . 

BACKGROUND OF THE INVENTION 
Recent advances in the elucidation of the neurophysiological roles of 
metabotropic glutamate receptors have established these receptors as promising 
drug targets in the therapy of acute and chronic neurological and psychiatric 
10 disorders and diseases. However, the major challenge to the realization of this 
promise has been the development of metabotropic glutamate receptor subiype- 
seiective compounds. 

Glutamatt is the major excitatory neurotransmitter In the mammalian 
central nervous system (CNS). Glutamate produces its effects on central neurons 
y.S by blading to and thereby activating ceU surface receptors. Tliese receptors have 
been divided into two major classes, the ionotropic and metabotropic glutamate 
receptors, based on the strucmral feamres of the receptor proteins, the means by 
which the receptors craiisduce signals into the cell, and pharmacological profiles. 
The metabotropic glutamate receptors (mGIuRs) are G protein-coupled 
20 receptors that activate a variety of intracellular second messenger systems 
following the binding of glutamate. .Activation of mGluRs in intact mammalian 
neurons .elicits one or more of the following responses: activation of 
phospholipase C: increases in phosphoinositide (PI) hydrolysis: intracellular 
calcium release: activation of phospholipase D: activation or inhibition of adenyl 

SUBSTITUTE SHEET (RULE 26) 
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cyclase: increases or decrca.« in the formation of cyclic acknosmc 
monophosphate (cAMP): activation of guanylyl cyclase: increases in the 
formation of cyclic guanosine monophosphate (cGMP); activation • of 
. . phosphoiipase A:: increases in arachidonic ' acid release: and increases or 
5 decreases in the acdvity of voltage- and ligand-gated ion channels. Schoepp « 
al.. Trends Pharmacol. Sci. /^:13 (1993); Schoepp. Neurochem. Int. 2^:439 
(1994): Pin exaL. Neuropharmacology 34: \ (1995). 

■Eight distinct mGluR subtypes, termed mGIuRl through raGIuRS. have 
. been identified by molecular cloning. See. for example. Nakanisiii. Neuror, 
10 /i:103i (1994); Pin et at.. Neuropharmacology 34:1 (1995): Knopfel « al.. J 
Med. Chem. JS:14I7 (1995). FurAer receptor diversity occurs via expressioti of 
alternatively spliced forms of cenain • mGluR subtypes. . Pin « a/.. pnaS 
S9:1033I (1992): Minakami et al., BBRC 199:1136 (1994); Joly er al., J. 
Neurosci. 15:3970 (1995), ■ _ ' 

IS Metabotropic giutamate receptor subtypes may be subdivided into three 

groups. Group [. Group 11. and Group III mGluRs. based on amino acid 

sequence homology, the second messenger systems utilized by the receptors, and 

. by their pharmacological characteristics. Nakanishi. iV«rc«./J:i03I(l994): Pi„ 

eTaL,Neurvphcrmacology34:l (1995);. Knopfel et al., J. Med. Chem. 38-1417 
20 (1995). 

Group ( mGIuRs comprise mGIuRl. mCIuR5. and their altemativelv 
spliced variants. TTie binding of agonists to these receptors results in the 
activation of phospholipase C and the subsequent mobiliaidon of intracellular 
calcium. Electrophysiological measurements have been used to demonstrate these 
25 effects in, for example. Xenopus oocytes expressing recombinant mGIuRl 
receptors. See. for exampU Masu er al.. Namre 349:760 {i99\y. Pin et al.; 
PNAS 59:10331 (1992). Similar results have been achieved wich oocytes' 
expressing recombin^t mGIuRS receptors. Abe e: al., J. Biol. Chem. 
2tf7: 13361 (1992); Minakami et 'al., BBRC 199:1136 (1994); Joly et al., J. 
0 Neurosci. /J:3970 ,1995). Altemadvely. agonist activation of recombinant 
mCIuRI receptors expressed in Chinese hamster ovary (CHO) cells stimulates PI 
hydrolysis. cA^(P formation, and arachidonic acid release as measured by 
standard biochemical assays. Aramori « a/., iVeu«,/, 3:757 (1992). 



SUBSTITUTE SHEET (RULE 26) 



wo 99/26927 



PCr/X;S98/2.«33 



[n comparison, acdvaiion of mGluR5 receptors expressed in CHO celJs 
stimulates PI hydrolysis antl subsequent intracellular calcium transients, but no 
stimulation of cAMP formation or arachidonic acid release is observed. Abe er 
al.. J. Biol. Chem. 267:12361 (1992). However, activation of mCiuR5 receptors 
5 expressed in LLC-PKl ceils results in P[ hydrolysis and increased cAMP 
formation. Joly « al.. J. Neurosci. 15:3910 (1995). TTie agonist potency profile 
for Group I mGIuRs is quisqualate > glutamate = ibotenate > (2S.rs.2-S).l. 
carboxycy^lopropyOglycine (L-CCG-Q > rilJ^M-ammocyciopeatane-1.3-, 
dicarboxyiic acid (ACPD). Quisqualate is relatively selective for Group I 
10 receptors, as compared to Group [I and Group III mGluRi. bui it also is a potent 
activator of ionotropic AMPA receptors. Pin a al.. ' Neuropharmacology 34:1. 
Knopfel e:ai.. J. Med. Chem. i5:1417 (1995). 

The lack of subtype-specific mGIuR agonists and antagonists has impeded 
elucidadon of the physiological roles of particular raGIuRs.' and the mGIuR- 
15 associated pathophysiological, processes that affect the CNS have yet to be . 
defined. However, work with the available non-specific agonists and antagonisB 
has yielded some general insights about the Group 1 raGluRs as compared to die : 
Group ir and Group III mGluRs. 

Attempts at elucidating the physiological roles of Group 1 mGluRs suggest 
20 that activation of these receptors elicits neuronal excitatipn.. Various studies hive 
demonstrated that ACPD can produce postsynaptic excitation upon application to 
neurons in the hippocampus, cerebral cortex, cerebellum, and thalamus, as well 
as other brain regions. Evidence indicates that this excitation is due to direct 
activation of postsynaptic mGIuRs. but it also has been suggested that activation 
25 Of presynaptic mGluRs occurs, resulting in increased neurotransmitter release. 
Baskys. Treruis Pharmacol. Sci. 15:92 (1992); Schoepp. Neurochem. In:. 24:A39 
i'^^y. ?'m etal:. Neuropharmacology 34:H\995). 

Pharmacoiogicil experiments implicate Group I mGluRs as die mediators 
of diis excitatory mechanism. The effects of ACPD can be reproduced by low 
concentrations of quisqualate in the presence of iGluR antagonists. Hu « al.. 
Brain Res. 568:339 (1991): Greene ec al.. Eur. J. Pharmacol. 226:279 (1992). 
Two phenylglycine compounds known to activate mGIuRi. namelv (S).3. 
hydroxyphenylglycine (r5;-3HPG) and riJ-S.i-dihydroxyphenylglycine US)- 
DHPG). also produce e.xcitation. Waticins « al.. Trends Pharmacol. Sci. 15:33 



10 
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(1994). (n addition, chs «..cnac.on can be blocked by r5;-t-carboxypheny|glycine 
{(S)-4CPC). W-i-carboxy-B-hydroxyphenylglycinc ( r5;-4C3HPG). and (+)- 
alpha-methyl-4.carboxyphenylg|ycine {(+)-MCPG). compounds known to be 
mGluRl antagonists. Eaton « al.. Eur. J. Phannacol. 244:195 (1993): Watkins 
etal.. Trends Pharmacol. Sci. /5:333 (1994). 

Metabotropic giutamate receptors have been implicated in a number of 
normal processes in the mammalian CNS. Activation of mGluRs has been shown 
to be required for inducdon of hippocampal long-term potentiation and cerebellar 
long-term depression. Bashir « al., Naxure 363:3^7 (1993): Bortolotto « al., 
l^cmre 368:740 (1994); Aiba etal., CeU 79:365 (1994); Aiba e: al., CeU 79:377 
(1994). A role for mGluR activation in nociception and analgesia also has been 
demonstrated. Meller et al.. Neuroreport 4: 879 (1993). In addition. mGluR 
activation has been suggested to play a modulatory role in a variety of other 
normal processes including synaptic transmission, neuronal development, 
apoptooc neuronal death, synaptic plasticity, spatial learning, olfactory memory, 
central control of cardiac activity, waking, motor control/and control of ti^e 
vesubulo-ocular reflex. For reviews, see Natanishi. Neuron 13: 1031 (1994): 
Pin et al., Neuropharmacology 34:1; Knoptel et al., J. Med. Chem. J5:1417 



(1995) 



Metabotropic giutamate receptors also have been suggested to play roles in 
a variety of pathophysiological processes and disease states affecting the CNS.' 
■niese include stroke, head trauma, anoxic and ischemic injuries, hypoglycemia, 
epilepsy, and neurodegenerative diseases such as Alzheimer's disease. Schoepp 
etal.. Trends Pharmacol. Sci. 14:\3 (1993); Cunningham etal.. Life Sci. 54:135 
(1994); HoUman et al., Ann. Rev. Neurosd. 17:3\ (1994); Pin et al.. 
Neuropharmacology 34:1 (1995); Knoptel etal., J. Med. Oxem. 38:14X7 (1995). 
Much of die pathology in these conditions is thought to be due to excessive 
glutamate-induced excitation of CNS neurons. Because Group 1 mGluRs appear 
to increase glutamate-mediated neuronal excitation via postsynaptic mechanisms 
and enhanced presynaptic' giutamate release, their activation probably contributes 
to the pathology. Accordingly, selective antagonists of Group I mGluR receptors 
could be therapeutically beneficial, specifically as neuroprotective agents or 
anticonvulsants. 
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Preliminary studies assessing iherapcutic potentials wiih the available 
mGluR agonists and antagonists have yielded seemingly contradictory results; 
For example, it has been reported that application of ACPD onto hippocampai 
neurons leads to seizures and neuronal damage (Sacaan « al.. Neurosci. Un. 
5 /J9:77 (1992); Lipparu et al.. Life Sci. S2:S5 (1993), Other smdies indicate, 
however, that ACPD inhibits epileptiform acdv.ty. and also can exhibit 
neuroproteciive properties. Tascfaenberger « al.. Neurorepon J:629 (1992): 
Sheardown. Neurorepon 3:916 (1992): Koh « al.. Proc. Natl. Acad. Sci. USA 
«8:9431 (1991): Chiamuiera « aL, Eur. J. Pharmacol. 216:225 (199^)- 
10 Siliprandi « al., Eur. J. Pharmacol. 219:112 (1992); Pizzi et al.. J. Neurochln 
d/:683 (1993). 

It is likely diat these conflicting results are due to the lack of sclectiviw of 
ACPD. which causes activation of severaJ different mGluR subtypes. In the 
studies finding neuronal damage it appears that Group I mGIuRs were activated, 
thereby enhancing undesirable excitatory neurotransmission. In the studies 
showing neuroprotective effects it appears that activation of Group II and/or 
Group III mGIuRs occurred, inhibiting presynaptic glutamate release, and 
diminishing cxciotory neurotransmission. 

This interpreiaiion is consistent with the observation that fj;.4CjHPG. a 
Group I mGIuR antagonist and Group II mGIuR agonist, protects against 
audiogenic seizures in DBA/2 mice, while the Group II mGIuR selective agonists 
DCG-IV and L-CCG-I protect neurons from NMDA- and KA-induced toxicitv. 
TTiomsen et al.. J. Neurochem. 62:1^71 (1994): Bruno etal.. Eur. J. Pharmacol. 
256:109 (1994); Pizzi et al.. J. Neurochem. (5/:683 (1993). 

Based on the tbregoing. it is clear that currently available mGluR agonists 
and antagonists have limited value, due to their lack of potency and selecdvitv. 
la addition, most currently available compounds are amino acids or amino acid 
derivatives that have limited bioavailabilities, thereby hampering wVo smdies 
to assess mGiuR physiology, pharmacology and their therapeutic potential. 
Compounds that selectively inhibit activation of metabotropic glutamate receptor 
GrxHip I subtypes should be usetul for treamient of neurological disorders and 
diseases such as senile dementia. Parkinson's disease. Alzheimer-'s disease. 
Huntmgton-s Chorea, pain, epilepsy, head trauma, anoxic and ischemic injuries, 
and psychiatric disorders such as schizophrenia and depression. 
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It is apparent, chererore. chat identirkation of potent mGluR aeonists and 
antagonis-^ with high selectivity for individual mGluR subtypes, particularly for 
Group 1 receptor subtypes, are greatly to be desired. 

= SUMMARY OF THE CWENTrnN 

It is an object of the present invention, therefore, to identify metabotopic 
glutamate receptor-active compounds which exhibit a high degree of potency and 
selectivity for individual metabotropic glutamatc receptor subtypes, and to 
provide methods of making diese compounds. 
■10 It is a furdier object 'of this invention to provide phannaceudcal 

compositions containing compounds which e.xhibit a high degree of potency and 
selectivity for individual metabotropic glutaraate receptor subtypes, and to 
provide methods of making these pharmceutical compositions. 

It is yet another object of this invention to provide methods of inhibiting 
activation of an mGluR Group I receptor, and of inhibiting neuronal damage 
caused by excitatory activation of an raGluR Group 1 receptor. 

It is still anotiier object of die invention to provide methods of treating a 
disease associated widi glutamate-induced neuronal damage. 

To accomplish ti«se and otiier objectives, the present invention provides 
potent antagonists of Group I metabotropic glutamate receptors. These 
antagonists may be represented by the formula 1. 

R-f Linker]— Af 

Wherein R is an optionally substituted straight or branched chain alkvl 
arylalkyl.cycloalkyl. or alkylcycloalkylgnnip containing 5-12 carbon ato^^^ Ar 
■s an optionally substimted aromatic, heteroaromadc, aorialkyl. or heteroaralky! 
moiety containing up to 10 carbon atoms and up to 4 heteroatoms. and [linkerj is 
-(CHa),-. where n is 2-6. and wherein up to 4 CH. groups may independentiv be 
subsfmted with groups selected from the group consisting of C.-G alkvl. 
CHOH. CO. 0. S. SO, SC.. N. NH, and NO. Two heteroatoms in the llinker| 
nuy not be adjacent except when those atoms are botii N or are both NH. Two 
adjacent CH: groups in [linker] also may be replaced by a substituted or 
un^bsnmted alkene or alkyne group. Phannaceutically acceptable salts of the 
compounds also are provided. 
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tn one embodiment or the invention. Ar comprises a ring system selected 
from the group consisting ot benzene, thiazoie. mryl. pyranyl. 2H-pyrrolvl. 
thienyl. pyrrolyl. imidazoiyi, pyrazolyl, pyridyl. pyrazinyl, pyrimidinyl. 
pyridazinyl bcnzothiazoie. benzimidazole. 3H-indolyl. indolyl. indazolyl. 
5 purinyl. quinolizinyl. isoqumolyl. quinoiyl. phdializinyl, naphthyridiny!. 
quinazolinyl. cinnolinyl. isothiazolyl . quinoxaJinyl indolizinyl, isoindolyl. 
benzothienyl. benzofuranyl. isobenzofuranyl. and chromenyl rings. Ar optionally 
may independently be substituted with up to two C-Ci alkyl groups, or up to two 
halogen atoms, where halogen is selected from F, CI, Br., and 1. 
10 ta another embodiment of the invention. R contains 4. 5. 6, 7. g. 9. 10 or 

II carbon atoms, where some or all of the hydrogen atoms on two carbon atoms 
optionally may be replaced with subsuments independendy selected from the 
group consisting of F. CI. OH. OMe. =0. and -COOH. 

In yet another embodiment [linker] comprises an amide, ester, or thiocster 

15 group. 

In a preferred embodiment. R comprises a moiety selected from the group 
consisting of substinited or unsubstimied adamantyl. 2-adamaniyi. (IS.2S.3S.5R)- 
isopinocamphenyl, tricyclo{4.3. i . I{3.8)Jundec-3-yl. ( IS.2R.JS)-cu-myrtanyl. 
(IR,2R.4S)-isobornyl. (lR.2R.3R.5S)-isopinocamphenyl. (IS. 2S.SS)-tranS' 
mynanyl. {IR.2R.5R)-fra«-mynanyI. (lR,2S.4S)-bomyI. 1-adamanianemethyl. 
3-noradamantyI. (lS,2S.jS.5R)-3-pinaneniethyl, cyclooctyl. a.a- 
dimediylphenethyl, (S)-2-phenyl-l-propyl, cycloheptyl. 4Hnethyl-2-hexyl groups. 
2.2.3.3.4.4,4-heptafluorobutyl. 4-lcetoadamantyI. 3-phenyI.2-methylpropyl. 3.5- 
dimediyiadamantyl. rra«j.2-phenyicyclopropyl. 2-raethylcycIohexyl. 3,3.5- 
trimediylcyclohexyl. 2-(o-methoxyphenyl)ethyl. 2-{l.2.3,4-tetrahydronaphdiyI). 
4^henylbutyl. 2-raethyl-2-phenylbutyl, 2-<m-fluorophenyl)ethyl. 2-07- 
fltiorophenyDethyl. 2-(3-hydroxy.3-phenyI)propyl. {S)-2-hydroxy-2-phenyiethyl. , 
(R)-2-hydroxy.2-phenyIethyl. 2-{3-m<hlorophenyl-2.methyl)propyl. 2-(2-p. 
chloropfaenyl-2-mediyl)propyI.4.rOT-buiyl<ycIohexyl. (S)-l-(cycIohexyl)ethyl. 
2-{3-(3,4^imediylphenyl).2-methyI)propyl. 3.3-dimediyIbutyI. 2-{5- 
methyDhexyl. I-myrtanyl. 2.bomyl. 3-pinanemethyl. 2.2.3.3.4.4.5.5- 
ocafluoropentyl. p-Huoro-a.a-dimediylphenediyl. 2inaphthyl. 2-bomanyl. 
cydohexylmethyl. 3-me:hylcyclohexyl. 4HnediyIcyclohexyl.'3.4- 
dimethylcydohexyl. 5-chloro-tricyclo(2,2.1]heptyl. o-a.a-dimediylphenediyl, 2- ' 
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indanvl. 2-spiro(<i.5]decyl. 2-phenylethyl. l.-adamantylethyl. 
bicyclo(2.2. l]hcpt-2-yl)ethy|. 2-f2-methyl-2-phenyipropyl). 2-(o- 
fluorophenyDethyi. l-(cyclohexyl)ethyl. and cyclohexyl. 

In a still further embodiment of the invention. Ar comprises a group 
having the formula 



where X'. X". X'. and X* independently can be N or CH. provided thai 
not more than two of X'. XVX\ and X* can be N. In a preferred embodiment. 
X' is N. and/or X' is N. [n another embodiment. X' is N. In still another 
embodiment. X' is CH and X- is N. ' 

In yet another embodiment; Ar is an optionally substimtEd 2-. 3-. or 4- 
pyridyl moiety, or Ar is a 6-ben2odiiazolyl moiety. TTie compound is selected 
from the group consisting of M(6-{2-MethylquinolyI)]-l- 
adamantanecarboxamide. .V-f6-Quinolyl)-l-adamantanecarboxamide. ;V-(2- 
Quinolyl)-l-adamantanecarboxamide./V-(3-Quinolyl)-l-adamantane-carboxamide. 
6^uinolyl-Uadamantanecarboxylate. l-Adamantyl-6-quinoIinecarboxylate. 
2.2.3.3.4. 4.5.5-Octarluoro-l.pentyl^6-quinolinecarfaoxylate.l- 
Adamantanemethyl-^^uinolinccarboxylate. l-Adamantyl-2- 
quinoxalinecarboxylate. .V^l-Adamantyl)-3-quinoiine^boxamide. ;V^I- 
Adamantyl).2-quinolinecarboxamide. /V^(2-Adamaniyl)-2- 
quinoxalinecarboxamidi. :V^(lR.2R,3R,5S)-3-Pinanemethyl]-2-quinoxaiine- 
carboxamide. .V-(l-Adamantyl).2-<piinoxalmecarboxamide. /V-{1-Adamantvl).6- 
quinolinecarboxamide. .V-(^«-2-Norbomanyl)-2^inoxalinecarboxamide.'.V- 
[(lR.2S.4S)-Bomyl)-2-quinoxalinecarboxamide, yV-{3-Noradamantyl)-2- 
quinoxaiinecarboxamide; Mt( lR.2R,3R.5S)Iso-pinocamphenylI-2- 
quinoxalinecarboxamide..V-t(lS.2S.3S.5R)-IsopinocamphenvlI-2-qumoxaline- 
carboxamide,:V^5.Chloro-(2.2..I.01tricyclo-2.6-hepta.3-vl).2- 
quinoxalinecarboxamide. ;V-([4.3.l.l )Tricyclo-3.8-undeca-3-vl).2- 
quinoxalinecarboxamide. .V-K is.2R.5S)^ir-MyrtanylI-2- 
quinoxaiinecarboxamide. AH(lR.2R.4S)lsobornyl)-2-quinoxalinecarboxamide. 
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M[cndo-{±}-2-NorbornanYl]-2-quinoxalinecarboxamide. ^V-[(R)-2 -Phenyl -I 
propyl]-2-quinoxalmecarboxamide. iV-[(S)-2-Phenyl-l-propyiJ-2- 
quinoxaiinecarboxamide. iV-(2-Indanyi)-2-qumoxalinccarboxamid£. 
l-Adamantanemethyi 6-quinolyi ether. 1-AdamantylO-quinolinecarboxylate. .V- 
(a,a-Dimechyiphenethyl)-2-quinoxaiinecarboxamide. .V-(a.a-Dimethyl-2- 
chiorophcnethyI)-2-quinoxaiinccarboxainide, ;V-(a.a-Dimcchyl-4.- 
rluorophene:hyl)-2-quinoxalinecarboxainidc. ;V-(P-Methyiphenediy()-2- 
quinoxalinecarboxamicle, AK3-MetiiyIcycIohcxyi)-2-quiiioxalinecarboxainide, /V- 
(2,3-Dime±ylcyclohexyi).2-quinoxaanecarboxamide, Ar-[( 1S.2S JS,SR)-3- 
PmanemethylI-2-qumoxalinc-carboxamide, //-( l-AdamancanemechyO-Z- 
quinoxaiine^rboxaraide. .V-{4-Mechyicyciohexyl)-2-quinoxalinc<arboxamide. 
.V-((IS.2SJS)-rranj-MyrianyIJ-2-quinoxaline-carboxamide, and A/'-KlR.ZRJR)- 
miw-MyrcanylJ.2.quinoxaiinecarboxamide, and phannaceuticaliy accepcable sales 
thereof. 

In a preferred embodiment, the compound is selected from the group 
consisting of M{I-AdamancyI)-3-quinolinecarboxamide. .V-{I-Adamantyl)-2. 
quinolinecarboxamide. Aq2.Adamantyl)-2-quinoxaline-carboxamide. A- ' 
({ IR.2RJR.5S)-3-Pinancmethyl]-2-quinoxaline-carboxamide, :Y-( 1 -Adamantyl)- 
2-quinoxaline-carboxamide, ;V-( l-Adamaniyl)-6.quinolinecarboxamide. X'(exo-l- 
Norbomanyl).2-quinoxaiine-carboxamide. ;V-((lR,2S.4S)-Bornyil.2-quinoxaline- 
carboxamide, :V-(3-NoradamantyO-2-quinoxallne-carboxamide. ;V. 
[( 1 R.2R,3R,5S)-[sopinocaraphenyl]-2-quinoxaline-carboxamide, .V- 
[(lS.2S.3S,5R)-IsopinocamphenyI]-2-quinoxaline-carboxamide. .V-(5-ChIoro- 
(2,2.1.0]tricyclo-2.6-hepta-3-yl)-2-quinoxaiine-carboxamide. A'- 
((4.3.1. ilTricyclo-3,8-undeca-3-yl)-2^inoxaline-carboxamide, .V-[(IS.2R.5S)- 
ay-MyrianylI-2-quinoxaline-carboxamide, ;V-[( lR.2R.4S)Isobornyl)-2- 
qui^oxaline-ca^boxamide, M[(?;z^^ ±)-2-NorbomanyiI.2-quinoxaiinc- 
carboxamide, A^-[(IS.2S,3S,5R).3.PinanemcthyI]-2.quinoxaiinccarboxamide, A^- 
( l-Adamantanemetfayl).2-quinoxalinficarfaoxamide, N'[{lS2S.5S)'Crans- 
Mynanyl]-2.quinoxalinecarfaoxamide, and A^-[(lR,2R,5R).fra«f-MynanylI.2. 
quinoxalinecarboxamide, and pharmaceuticaily acceptable szlis thereof. 

In another embodiment, the compound is selected from the group 
consisting of /V-f6.f2.Methylquinolyl)|.!-adamantanecarboxamide. AV6. 
Quinoiyi)- 1 -adamantane-carboxaraide. /V.(2-Quinolyl)- 1 -adamantanccarboxamide. 
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andMf3-Quinolyl)-l.adamancanecarboxamide. /V-(3-Me[hylcyclohexyl)-2. 

quinoxalinecarboxamide..V-f2J-Dimechyicycloh«yl)-2-quinoxalmecarboxaniide. 
/V-((IS,2S,3S.5R)-3-Pinanemethyl]-2-qumoxalinecarboxamide. /V-{I- • 
Adamantanemethyl)-2-quinoxalinecarboxanii(le. and M(4-Methylcyclohexyl)-2- 

quinoxalinecarboxamide..V-{(R).2-PhMy|-I.propyl-2-quinoxalinecarboxainide. 
/V.((S)-2-Phenyl-l -propyl J-2-quinoxalmecarboxamide. /V-(2-[ndanyl)-2- 

quinoxaJinecarboxanride.;V^a-a-Dimediylphenethyl)-2.quinoxalinecarboxamide. 
AKa,a-Diinethyl-2-chlorophcnethyl)-2-qumoxalinecarboxainide. yv^a.a- 
Dimechyl-4-nuorophetiethyl)-2-quinoxaliiie<arboxamidc. and A/^P- 
Methylphenediyl)-2-qumoxaline.carboxamide. I-Adamantancmediyl 6-qumoIyl 
ether. 6-Quinolyl-I-adamantanecarboxylatt. l-Adamaiityl-6-quinolinecarboxylate. 
2.2.3.3.4.4.5.5-OcQtluoro-l-pencyl 6-quinolinecarboxylate. I- 
Adaraantanemethyl 6-quinolinecarboxylaie. 1 -Adaman(yl-2- 
quinoxalinecarboxylaie. and 1 - Adamantyl-3-qumolmecarboxylate. and 
pharmaceuticaliy acceptable salts thereof. - ' 

In yet another embodimcnc. die cbnipound is selected from the group 
consisting of3-(UAdamanianemedioxy)-2-chloroquinoxallne. 2-{l- • 
Adamaniancmedioxy).3-inethylquinoxaline. 3-(l-Adainanianemethoxy)-2- 
nuoroquiaoxaline. 2-(l-Adaniantanemethoxy)-3-trifluoromethylquinoxaline. A'- 
,[2-<4-Phenylchia2olyl)l-l-adamantanecarboxamide..V-(2-(5-Methyl-4- 
phenylthiazolyDl-l-adamanianecarboxamide. l-(l-Adamantyl)-2-'(benzothiazol-2^ 
ylsulfanyDethanone. /V-(l-Adaniantyl)-2<hloroquinoxaiine-3-carboxamide. .V-d- 
Adaniantyl).3-methylquinoxa]ine-2-carboxamide, and 1 -Adamantyi). I - 
oxyquinoxaline-3Harboxamide, 4-Chlorophenyl 3-coumarincarboxylate. 2-(l- 
AdamanonemethylsulfimyOquinoxaline, 3-<l.AdamamanemediQxy)-2- 
cfaloropyrazine. l-(l-Adamantyl)-2-{4. 6-dimethylpyrimidin-2- 
ylsultanyi)ethanone. l-(I-Adaraantyl)-2-(2-anisylsulfanyl)ethanone. 3-( l. 
Adamantanemethoxy)-l//-quinoxaIin-2-one, l-{l.Adamantyl)-2-{3- 
anisylsulfanyl)ethanone; l.( l-Adainantyl)-2-(4-anisylsulfanyl)edianone. H 1- 
Adamantyl)-2-{4-chloropheny(sul£anyl)ethanone. I-(I-Adamamvl)-2-(2. 
naphthylsuifany0echanone.M{2-[6^l.Piperidinyl)pyrazinyl])-l- 
adamantanecarboxamide. /V-(2-(6-( I-PiperidinyDpyrazinylDadamantan-l- 
ylmethylcarboxamidc. l-( |.Adamantyl)-2-( l-naphchylsultanyl)erhanone. l-( I- 
Adantantyl)-2-(8-quinolylsultanyl)e[hanone hydrochloride. I.{ l-AdamantyO-I-Ci- 
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trifluoronicthoxyphcnoxy jcthanone. 2-( I -Adamantanemcchoxy)quinoxaline. .V- 

(rrj/u-4-Methylcyciohexyl)-2-quinoxaiinecarboxamide. N-icis-^ 

Mc(hYicyclohcxyI)-2-quinoxaiinccarboxamide. iV-(rranj-4-MediyIcyciohexyl)-.2- 

quinolinccarboxamide. /V-(fra7u-4-McthyIcyciohexyi)-3-quinoliaecarboxaniide. 

5 and A^-(rwiy-4-MethylcyciohcxyI)-6-quinolinecarboxamide. 2-( 1 - 

AdamanianemeihylsuItlnyU-benzothiazoIc. /V-(4-PhenyIbucyl)-2- 

quinoxalinecarboxamide. l-( l-Adamancyl)-2-(4. 6-dimechylpyrimidin-2- 

ylsulfanyOcdunol, l-(l-Adamantyl)-2-(3-cliioroquinoxai-2.yl)ethanoae, 2-n- 

Adaniantanexnethylsuifaayl)-3-tncifaylquinoxaimc, AKl-AdamancyI).2-amsaitiidc, 

10 A^-<l-Adamanianemethyi)-2-aiiisaimde, l-{l-AdainantyI)-2-(4- 

chiorophenylsulfany!)ethanone. 2-(lTAdamancancmcihylsulfonyl)-3- 

raethylquinoxaiine. l-( l-Adaniantyl)-2-(4-nuorophenylsuIfanyl)e[hanone. l-d- 

Adainamyl).2-(3-nuorophcnyisult*anyl)ethanone, I -( UAdamantyl).2-(2- 

methoxyphenoxy;echanonc. l«{4-AnisyisuUanyi)buian-2-one, I-( l-Adamantyi)-2- 

15 (4.aiimdmyI)ethaiioae hydrochloride, 3, 3-Diinechyl-l-(4-amsylsulfanyl)bucan-2- 

one, lT(4-Biphenyl)-2-(4-anisyisuifanyl)echaaonc. l-{l-Adamantyl)-2-(2- 

trifluoromethoxyphenylsuifanyDethanone, H l-Adainaniyl)-2-(3-nicthyIquinoxaJ- 

2-ylsulfanyI)ethanone, I ■( l-Adainantyl)-2-(2-anisidiny0ethanone hydrochloride, 

l-{l-Adaman[yl)-2-(4-tritluoromechoxyphenylamino)ethanonc hydrochloride, l- 

20 ( I-AdamaniyO-2-(,V.meihy|.*l-anisidinyl)eihanone hydrochloride. ;V-{ I- 

Adamantyl)-7-trirluorQmethylquinoIine-3-carboxamide, ;V-( l.AdainantyD-2-( 1- 

pipcrizinyDquinoxalineO-carboxamide, AKl-AdamaniyI)-2'(2- 

aiiiinoecfaylamino)quirioxaliiie-3<arboxamide. Methyl M(3-quinoiyi)-3- 

carboxyadamantane- l-carboxamide, !-( l-Adamancyi)-2-[(/?)- 1 -( 1 -naphLhyOethan- 

2S Uyfaminojethanone. yV-{I-Adamantyl)-2-metfaoxyquinoxaline-3-carboxaniidc, ^ 

Ethyl ^-(l-adamantyl)-2-(3-propanoylamino)quinoxaline-3-carboxaniide. .•V-<4- 

Chlorophenyl)-2. 3-dimethylquinoxaIine-6-carboxamide. A/'-d-AdamaniyO-d. 7- 

dimethylquinoxaline-2jcarboxamide, iV-((5)- UTetralinyl)-2- 

quinoxaiinecarboxamide, M(M:niloropheacthyl)-2-quiiioxalinecarboxamide. ^- 

30 (6-<3uinolyI)-2-quinoxalinecarboxamide, A^-(l-Tetralinmethyi)-2- 

quinoxaiinccarboxamide. /V.(l-Indanmethy!).2-quinoxalinccarfaoxamide.. iV-(4. 4- 

Dunethylcyclohcxyl)-2.quinoxalinecarboxamide. and pharmaceudcally acceptable 
salts thereof . 
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In accordance w,ih another embodiment of the invention, there has been 
provided a pharmaceutical composition comprising a compound as set forth 
above, together with a pharmaceutical! y acceptable diluent or e.xcipient. 

la accordance with still another embodiment of the invention, there has 
5 been provided a method of making a compound as set forth above, comprising 
reacting a compound containing an activated carboxylic acid group with a 
compound containing an amine, hydroxy!, or thiol group. 

In accordance with a still lurther einbodiment of the invention, there has 
been provided a method of inhibiting activation of an mGluR Group 1 receptor. 
10 comprising treating a cell containing said raGluR Group I receptor with an 
effective amount of a compound as set forth above. 

In yet another embodiment of the invention, there has been provided a 
method of inhibiting neuronal damage caused by excitatory activation of an 
mGluR Group 1 receptor, comprising treating neurons with an effective amount ' 
IS of a compound as set forth above. 

In accordance with a turdier embodiment of die invention, there has been 
provided a method of treating a disease associated with glutamate-induced 
neuronal damage, comprising administering to a patient suffering from said 
disease an effective amount of a composition as set forth above. 
20 Other objects, features and advantages of the presem invention will ' 

become, apparent from the following detailed description. It should be' 
understood, however, that the detailed description and the specific e.xamples; 
while indicating preferred embodiments of the invention, are given by way of ' 
Ulustration only, since various changes and modificadons within the spirit and 

25 «ope of die invention will become apparent to those skilled in die an from this, 
deailed description. 



BRIEF DESCRI PTION OF TRir DRAWINGS 
Figure I shows illustrative compounds of the invcnuon. 

30 
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DETAILED DESCRIPTION 
TTie mveniion provides compounds chat are potent and selective 
antagonists of Group I metabotropic glutamate receptors. The compounds 
contemplated by the invention can be represented by the general formula I: 

s 

R-f Linkef}-Ar 

where R is a straight or branched chain alkyl. arylalkyl. or optionally substioited 
alicyciic group, and Ar is an optionally substimted aromatic, heteroaromatic. 
10 arylalkyl. or heteroaralkyl moiery. THe (linker] moiety is a group that.not onlv 
covalenUy binds to the Ar and R moieties, but also facilitates adoption of the 
correa spatial orientation by Ar and R to allow receptor binding. 

Strtiaure of the Ar moiety 

15 Tte Ar moiety generally may contain up to ten carbon atoms, although the 

skiUed artisan will recognize diat Ar groups with more than ten carbon atoms are 
within die scope of the invention. Ar can be a monocyclic or fused bicvclic arvl. 
alkaryl. heteroaryl or heteroarylalkyi grtnip. Tbc ring systems encompassed by 
Ar can contain up to four hettroatoms. independcntiy selected from the ertjiip 

20 consisting of N. S. and O. When Ar is a heteroaryl ring or ring system, it 
preferably contains one or two heteroatoms. At least one of the heteroatoms 
preferably is N. 

Monocyclic Ar groups include, but are not limited to: phenvl. thiazovl. 
fi«yl. pyranyl. 2H-pyrrolyl. thfcnyi. pyrroyl. imidazoyl. pynuoyl. pyridvl. 

25 Pyr^inyl. pyrimidinyl. and pyridarnyl moieties. Fused bicydic .^r groups 
•inchide. but are not limited to: benzodiiazole. beazimidazole. 3H-indolvl. 
mdolyl. indazoyl. purinyl. quinolizinyl. isoquinolyl. . quinolvl. phtiializinvl 
naphtiiyridinyl. quinazolinyl. cinnolinyl. isodiiazolyl. quinoxalinvl indolirinvl 
«o.ndolyl. benzothienyl. benzofuranyl. isobenzofi.ranyl. andchromenvl moieties. 

30 Ar preferably is a quinoxalinyf.quinolinyl. or pyridyl moiety. 

Other Ar moieties include the 3.4-methylenedioxv and 3.4^oxane rings 
TTie Ar moiety optionally may independcntiy be substituted wid, up to two C.-G 
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alkyi groups, or up lo two halogen atoms, whert halogen is selected from F. CI. 
Br. and I. 



Stnicture of the R moiety 

The R moiety generally may contain between four and eleven carbon 
atoms, although the skilled artisan will recognize that R moieties w,th 12. 13. 14. 
15. or 16 carbon atoms will be possible. Although R can contain 4. 5 or 6 
carbon atoms, preferably R contains at least 7 carbon atoms. Preferably.- R is 
optionally substituted alkyl. cycloalkyl. cycloalkylmethyl. or opdonally 
substimted phenylalkyl. Generally, some or all of the hydrogen atoms on up to 
two methine. methylene, or methyl groups of R may be replaced by substimeots 
independently selected from the group consisting of F. CI. OH. OMe. =0: and - 
COOH groups. However, more than two hydrogen atoms may be replaced with 
fluorine, and R may be perfluorinated. 

■ . Exemplary R moieties include, but are not limited to: adamantyl. 2- 
adamantyl.(lS.2S.3S.5R)-isopinocamphenyl. tricyclo[4.3.1.1(3.8)lundec-3-yl. 
(lS.2R.5S)-ar-myrtanyl. (lR,2R;4S)-isoboniyl. (IR.2R,3R.5S). 

isopinocamphenyl (lS.2S.5S)-trans-mynanyl (lR.2R.5R)-tra««-mynanyl. 
(lR.2S.4S)-bomyl, I-adamantanemetfayl. 3-norjdamantyl (1S.2SJS.5R).3- 
pinaremethyl, cyclooctyl. dimethyiphenethyl. (S)-2-pheayH -propyl, cycloheptyl. 
and 4-methyl-2-hexyl groups. Each of these exemplary R moieties may also' be 
substimted in the manner set forth above. 

Other preferred R groups include 2.2.3.3.4.4.4-heptatluorobutyl. 4- 
ketoadamantyl. 3-pheny|.2-meihylpropyl, 3.5-dimediyladamantyl. rra«-2- 
phenylcyclopropyl. Z-methylcyclohexyl. 3.3.5-trimethylcyciohexyl. Uo- 
methoxyphenyDethyl, 2-(1.2.3,4.tetrafaydronaphthyl). i^^henylbutyl. 2-methyl-2- 
phenylbutyl. 2-{m-fluorophenyl)ethyl. 2Kp-fluorophenyl)ethvl. 2-{3-hydroxv-3- 
phenyDpropyl. (S)-2-hydroxy-2-phenylethyl. (R)-2-hydroxy-2-phenylethvl. 2-<3- 
'n-chlorophenyl-2-methyl)propyl. 2-(3-p-chlorophenyl-2-med»vl)propyl. 
butyl-cyctohexyl. (S)-l-(cyclohexyOed,yl. 2.(3-<3.^ethylphenyl)-2- 
■nethyOpropyl. 3;3-dimethylbutyl. 2-(5-methyI)hexy|. l-myrranvl. 2-bomyl. 3- 
pumemethyl, 2.2,3.3.4.4.5.5-octafluoropenrvl. p-fluortv 2.2 - 
dimethyiphenethyl. 2-naphd,yL 2-bomanyl. cyclohe.xvlmethvl. 3- 
methylcyclohexyl. ^methylcyclohexyl. 3.4-dimethylcydohexyi: S^hloro- 
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mcyclo[2.:.l]hepcyl. o- . -dimethylphenethyl. Undzayl. 2-spirof4.51decyl. 2- 
phenylethyl. I -adamantylethyl. l-(l-bicyclo(2.2.1|hep.-2-yl)ethyl. 2-f2-methyl-2- 
phcnylpropyl). 2.(o-tmorophenyl)ethyl. l.(cycloh«yl)echyl. cyclohcxyl. butan-L 
onyl. diphenylene. 3<arboxyladamaii:yl. l-cetrahydronaphchelcnyl. I-indanyt. 4- 
S racthylcyclohcxyl, and 4.4-dimechylcyciohexyl moiecies. Again, each of these 
exemplary R moieties may be substimted in die manner set fonh above. When 
compounds may be present in alternative isomeric conrlguracioos. for example. 
mms or cir-Umethylcydohexyl, the R mo.ety may have any of the possible ' 
configurations. Similarly, if a compound exists as enantiomers. the R moiety can 
) be either of the enantiomers. or may be a raceraate. 

Structure of the (linkerj moiety 

TTie [linkerj moiety generally has the strucmre -(CH:).-. where n is 2-6. ' 
Up to four CH= groups may independently be replaced with groups selected from , 
die group consisting of a C.-G alkyi group. CHOH. CO. 0. S. SO. S02. N. 
NH. and .NO. provided diat two heteroatoms may not be adjacent except when 
those atoms are both N (forming an -N=N- linkage) or are both NH {forming an 
-NH-NH- linkage). Any two adjacent CH: groups also may be replaced bv an 
aUcene or alkyne group. • " 

In a preferred embodiment, flinkerj comprises an amide, ester, thioester 

ketomethyiene. ether, alkylether. ethylene, ethenyl. acetylenvl. hvdroxvalkvl 

alkylsulfone. or alkyi alkylsulfoxide group. Preferably, [linker] is an .O-fCHzW 

. -CO-Y-{CH.)^. or -S{0).-(CH:)^ group, where Y is CH.. NH. 0. or S. and 

m is 1-4. and n is 0-2. The [linker] moiety may have either one of two possible ' 

oneatations with respect to the R and Ar groups. TTius. for example, the 

mvenaon encompasses compounds having die configuration R-0-(CH:)„.Ar' and 
R-(CHj)^r. 

Design and synthesis of mGluR Group I antagotiists 
la one embodiment, compounds according to the invention are esters and 
axmdes of monocyclic or fosed bicyclic aromatic and heteroaromatic carboxviic 
acids, phenols and amines. In a preferred embodiment, die compounds mav be 
represented by the Formulae II or III: 
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In Formulae 11 and HI. Y can be eicher 0. S. NH, or CH2: and X'. X'. 
X'. and X* independenUy can be N or CH. Preferably, one or two of X'. X". X'. 
and X* are N. and che remainder are CH. Preferred compounds contemplated by 
the invenijon have the formula IV or V. where R. Y and X' are as defined 
above. 




IV 



In another preferred embodiment of the invention, the compounds have 
the Formulae VI or VII : 





VI VII 
where R and Y are as defined above, b a first embodiment of the 
compounds of Formula VI. Y is N. R is an unsubstimted or monosubstimted 
l.l.-dimethylphenylethylamine or 1,1-dimethylbcnzylamihe moiety, where the 
substimment preferably is an o-. m-. or p^hlorine or p-methoxy group. In a 
second embodiment of the compounds of Formula VI, Y is N. and R is an o-. m- 
. orp-methoxy substimtid phenylethylamine. Compounds of che first and second 
embodiments appear to exhibit selectivity for the mGluR. receptor. In a third 
embodiment, of the compounds of Formula Vl, Y is N. and R is an o. m, or p- 
fluoro-substiwted phenylethylamine. Compounds of the third embodiment appear 
not to discriminate between the mGIuR. and mCiuR, receptor subtvoes. 
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In y« another preferred embodiment of the inv=„c.on. the compounds 
have the Formulae Viri or (X: 




VIII 



IX 



, ^ .Wherein .d R are as defined above. ,n a' firs: embodiment of 
compounds ot Formula VIII. X' and X= are N. X^ and X" are H R , r 
, ad«»ncy.. ^d a subsd.ent is present on the carbon atom ortho to both the 
" ^m:0. ^-ubs.„entpreferab,isah.o.en.suchaschlonne.or: 
:| , . ^' S^^P-^-'^h as methyl. In a second embodimen:^ r , 

adamanty,. Compounds of these first and second embodiments appear to exh.bit' 
selectivity tor the mGluR, receptor.. 

/"f-°*-^-^»ent:the.compounds may have dieFo™^^^^ 
^= XI. Where Z is a pharmaceutically acceptable subsdmeat. . The skilled artisan will' ' 

. J^^'^'P^aceuticailyacceptabieZgroupsaredu^segn.psthatdo^ 
. . ddetenously reduce the receptor binding acdvi^ ^ ^ . 

.. ^~^"-enot.mi..dtohalogen.,owera^,;o.ygen.or.^^^^^ 
20 Preterably.Z contains 0-4 carbon atoms. 



XI 



25 



■ ITI H -^i" c^notes both strateht and^ 

^nnched c^ ^^^^^^ ^ ^^^^ ^ ; 

dioxane'. " " " "'^''"'yP'^"^'- or 3.^mediylenedioxy or 3.4- 

can be ' """S^"- -GluR. receptor 

^ ""-^.""^ «^ -"'a R-CO-N-An. .here ...r, is an 
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, «»»«= or h,„™,™.,e „ „ , 

•n« «1=<1 win ,^ „ ^, ^ ^ 

^..=. ^ 

Preparation of mGIuR Group r antagonists 
^ TT.e Skilled artisan wiU recognize- that ™G,uR Group , antagod^ts 
-r.n, to the inven.on ™ay he prepaid ,y methods that are weU.^ . 
. -<iciy recognized technic^es of prganic^^d^^^^ Suitable 

° Che flinllr'"'".*' ""^ ^ P^P--^ ^.-onnation of 

(Imkerl mcety. between two precursor compounds containing suitable Ar and 
R ">o.aes. When the linlter contains an a.,de linicage. .e a^ide .av be 
^o^ed u« ^own ^ ^^^^ ^ .^^^^ ^-^ ^ 

2S II > " °^ ^ -P'-S r^ent such as 

2S orbonyldt^nudazole, or a carbodlunide such- as, for example. 13- 

^ohe^.carbo.i.ide(DCq, Fo^adon of ester and thioester linkages can 
be achieved m similar fashion. 

z.r;trr""- ■ 

«»»P^«.ta.. ' '"'"""■■ '■""-''■^ o-.,hiC 
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When the tlinker| moiecy contains a ketomethyiene group, it can be 
formed by alkyiation of a ketone enolace. Thus, for example, a methyl ketone 

. can be deprotonated using a strong base such as lithium diisopropylamide (LDA) 
followed by reaction with an alkyi halide. Alternatively, a ketomethvlcne 

£ ftinoion can be prepared v,a addition of an organometailic compound, such as a 
Grignard reagent, to an aldehyde, followed by oxidation of the resultant hvdroxvl 
group to a ketone. Suitable reageou for oxidizing alcohols to ketones are well 
known in the an. 

[Linker] moieties containing other heteroatom groups also may be 
10 prepared using methods that are well known in the art. A/JV-Disubstinited 
hydrazine compounds may be prepared via reductive amination of hydrazones 

fonned by reaction of a raonosubsdmted hydrazone with an aldehyde. 
Disubstimted azo compounds can be fonned, for example, by oxidation of the 

corresponding hydrazines. 

IS In most cases, the precursor Ar and R moieties are readily available, or 

may be prepared using straightforward techniques of organic chemistrv. Many 
compounds are commercially available, for example, from Aldrich Chemtcd 
Company. Milwaukee. WI. When the compounds are not commerciailv 
available, they may readily prepared from available precursors using 
20 smighrforwardiransfonnaiions that are well known in the an. 

For example, carboxylic acids may be convened into the corresponding 
acid chlorides by reaction with, for example, thionyl chloride or oxalyl chloride. 
An example of such a reaction is provided below in Example 3. Compounds 
. containing a hydroxy tunction may be convened into the corresponding amine bv 
25 (.) conversion of the hydroxyl group into a leaving group, such as a sulfonic acid ' 
e«er («ch as a triflate. mesylate, or tosylate) or a halide. (ii) displacement with 
a=dc .on. and (iU) reducaon of the resulting azide by. for example, 
hydrogenadon over a. platinum oxide catalyst. An illustradon of such a 
transtonnation is provided below in Example 12. 

30 

Testingof compounds for mGluR Group I antagonist aaivity 

The phannacological propenies of the compounds of the invendon can be 
analyzed using standard assays for ftincdonal acdvity. Examples of elutamate 
receptor assays are well known in d.e an. for example, see Aramori er al.. 
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/V«..n 8:757 fl992): Tanabe a al.. .V..... 8:169 (1992). ,,,hodoloey 
described in those publications is incorporated herein by reference. 

Conyemently. the compounds of the invention may be studied using an 
assay that measures inhibition of iacracellular calcium mobilizauon m ceils 
5 expressing recbrabinam receptors that can bind the compounds. Suitable receptor 
constructs are well known in the art and are also described, for example, in WO 
97/05252. the contents of which are hereby incorporated' by reference in dieir 
endrety. 

TTius. HEK-293 cells (human embryonic Iddney cells, available from the 
10 American Type Culmre Collection. RoclcvUle, MD. Accession Number CRL 
. 1573) are stably transrected with a DNA constnict expressing a recombinant 
receptor. The stably transrected cells are culmred in high glucose DMEM (Gibco . 
, 092) containing 0.8 mM glutamine. 10% FBS; and 200 hygromycin B. 

A protocol for measuring intracellular calcium mobilization in response to 
changes in extracellular calcium using the calcium-sensitive dve Fura has been ' 
described previously. Briefly. HEK-293 ceUs! stably transfected with a DNA 
construct encoding a recombinant, receptor, are loaded with Fura dye. The cells 
then are washed, resuspended. and maintained at 37 'C. TTie cells are diluted 
.nto cuvettes for recording fluorescent signals. Measuremems of fluorescence" are 
performed at 37 -C using standard methods, and contientradons of intracellular 
Ca^* are calculated using a dissociation constant (Kd) of 224 nM and applying 
equation: - ' . ^ 

[Can - (F.FnM./F«u.)xKd • 
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• where- F .s fluorescence at any particular time of interest. ?^ is determined by 
chelaong aU calcium available, therefore, no fura 2 is bound to caldum. and 
•s determined by ftilly .^rating all the fura 2 available with calcium. 

A detailed protocol for testing the compounds of the invention is provided 
30 below at Example 15. 
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Preparation of phannacautical compositions containing mGIuR 
antagonists, and their use in treating neurological disorders 

.The compounds of the invention are useftil tor treatiiig neuroiogicai 
= disorders or diseases. While these compounds will, typically be.used in therapy 
rbr human patients, they may also be used in veterinary medicine co treat similar 
or identical diseases.' 

In therapeutic and/or diagnostic applications, the compounds of the 
invention can be formulated for a variety of modes of administration, including 
10 systemic and topical or localized administration. Techniques and formulations 
generally may be found in Remington's Pharm.rP.»ir.i ^.;>n..,. n^,^ p,,^p^,„ ; , 
and Receptor Theory. 18th ed.. Mack Publishing Co. (1990). 

' The compounds according to the invention are effective over a wide 
dosage range. For example, in the treatment of adult humans, dosages from 
IS about.O.OI to about 1000 mg. preferably fiom about 0.5 to about lOO mg. per 
day may be used. A most preferable dosage is about 2 mg to about 70 mg per 
day. The exact dosage will depend upon the route of administration, the form in 
which the compound is administered, the subjea to be treated, the body weight of • 
the subject ,0 be treated.. and the preference and experience of the attending 
20 physician. 

; - Phannaceutically acceptable salts are generally weU known to those of 
ordinary skill in the an. and may include, by way of example but not limitation, 
acetate, ben^enesulfonate. besylate, benzoate. bicarbonate, bitanrate. bromide, 
alcium edetate. camsylate. carbonate, citrate, edetatc. edisylate. estolate. 
25 esylate. fumarate. gluceptatc. . gluconate, glutamate. glycollvlarsanilatc. 
hexyiresorcinate. hydrabamine. hydrobromide. hydrochloride, 
hydroxynaphthoate. iodide, isethionate. lacate. lactobionate. malate. maleate. ^ 
nmdelate. mesylate, mucate, napsylate. nitrate, pamoate • (embonate) 
. pantothenate, phosphite/disphosphate. polygalaimronate. salicylate, steaiate 
0. subacetate. succinate, sulfate, tannate. tartrate, or teoclate. Other 
pharmaceutically acceptable salts may be found in. for example. Remineton's 
■ Pharmaceutical Sri^nrr; : . I8th ed.). Mack Publishing Co. . Eastoa.PA ( 1990). 

Preferred pharmaceudcally acceptable salts include, for example, acetate, 
beazoate. bromide, carbonate, citrate, gluconate, hydrobromide, hydrochloride. 
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maleate. mesylate, napsyiate. pamoate (embonate). phosphate, salicylate, 
succinate, sulfate, or tartrate. 

Depending on the specrlc conditions being treated, such agents may be 
fbnnuiated into liquid or solid dosage forms and administered svstem.callv or 
S locally. The agents, may be delivered, for example, in a timed- or sustained- 
release form as is known to those skilled in the art. Techntques for formulation 
and administration may be round in Remington's Pharn,...,.;.,, ......... ^ 

ed.). Mack Publishing Co.. Eastou. PA (1990). Suitable routes may include 
or^. buccal, sublingual, rectal, transdermal, yaginal. transmucosal. nasal or 
10 .ntestmal administration: parenteral delivery, including . , ia™,„,„i3, 
subcutaneous, intramedullary injections, as weU as ' intrathecal direct 
. mtraventricular. mtravetious. intraperitoneal, intnaasal. or intraocular injecdons. 
just CO name a few. 

For injection, the agents of the invention may be formulated in aqueous 
IS solutions, preferably in physiologically compadble buffers such as Hank's 
»Iuuon, Ringer-s solution, or physiological saline buffer. For such transmucosal 
admm^tnmon, penetrants appropriate to die barrier to-be permeated are used in 
die rormuiation. Such penetrants are generally known in die an. . 

Use of pharmaceutically acceptable cirriers to formulate the compounds 
0 herem disclosed for the practice of the invention into dosaees suitable for 
systemic administration >s w.chin the scope of the invention. Widi- proper choice 
of earner and suitable manutacmring practice, the compositions of the present 
.nveaaon. in particular, diose formulated as solutions., may be administered 
. parenteraUy. such as by intravenous injection. The compounds can be formulated 
readily using pfannaceuticaUy acceptable carriers weU known in the art into 
d^ages suitable for oral .administration, s 

.he mvention to be formiiUted as tablets, piils, c^sules. liquids, gels, syrups, 
flumes, suspensions a^id the like, for oral ingestion by a patient to be treated." 

Pharmaceutical compositions suitable, for use in d«.present invention 
.nclude compositions Wherein die active ingredients are cc^itain^ in an effective ' 
amount to achieve its intended purpose. Determination of die effective amounts 
« well w,diin die capability of diose skilled in die art., especially in lighi of the 
^ detailed disclosure provided herein 
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In addition to the active ingredients, these pharmaceutical compositions 
may contain suitable pharmaceuticaily acceptable carriers comprising excipients 
and auxiliaries which facilitate processing of the active compoutids into 
preparations which can be used pharmaceuticaily. The preparations tbrraulated 
2 for oral administration may be in the form of tablets, dragees. capsules, or 
solutions. 

Pharmaceutical preparations for oral use can be obtained by combining the 
active compounds with solid excipients. optionally grinding a resulting mixmre. 
and processing the mixiure of granules, after adding suitable auxiliaries, if 

10 desired, to obtain tablets or dragee cores. Suitable excipients are, in particular, 
fillers such as sugars, including lactose, sucrose, mannitol. or sorbitol: cellulose 
preparations, for e.xample. maize starch, wheat starch, rice starch, potato starch, 
gelatin, gum tragacanth. methyl cellulose, hydroxypropylmethyl-cellulose. 
sodium carboxymethyl-cellulose (CMC), and/or polyvinylpyrrolidone (PVP: 

IS povidone). If desired, disintegrating agents may be added, such as the cross- 
linked polyvinylpyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. 

Dragee cores are provided with suitable coatings. For this purpose, 
concenmttd sugar solutions may be used, which may optionally contain gum 
20 arable, talc, polyvinylpyrrolidone, carbopol gel. polyethylene glycol (PEG), 
and/or titanium dioxide, lacquer solutions, and suitable organic solvents or 
solvent mixmres. Dye-smffs or pigments may be added to the tablets or dragee 
coatings for idendfication or to characterize different combinations of active 
ctimpound doses. 

2S Pharmaceutical preparations which can be used orally include push-fit 

capsules made of gelatin, as well as soft, sealed capsules made of gelatin, and a 
plasucizer. such as glycerol or sorbitol. TTie push-fit capsules can contain the 
active ingredients in .admixmre with filler such as lactose, binders such as 
sarches. aad/or lubricants such as talc or magnesmm stearate and, optionally. 
stabiUzers. In soft capsules, the active compounds may be dissolved or 
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid 
polyethylene glycols (PEGs). In addition, stabilizers mav be added. 
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The present invennon. thus ger^erally described. w,(I be understood 
readily by reference to the tollowmg examples, which are provided bv 
.Uustracion and are not mtended to be limiting of the present invention 



more 
wav of' 
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General Experimental Methods 

Opiilary gai chromatographic and maa spectral data were obtained using 
a Hewlett-Packard (HP) 5890 Series If Gas Chromacograph coupled to an HP 
10 5971 Series Mass Selective Detector [Ultra-2 Ultra Performaace CapUlary 
Column (crosslinked 5ro PhMe sUicone): . column length. 25 m: column i.d. 
0.20 mm: helium flow rate. 60 mL/min: injector temp.. 250 'C; temperature 
program. 20 C/min from 125 to 325 "C for 10 min. then held constant at 325 «C 
for 6 mini. Thin-layer chromatography was performed using .Analtech Uniplate ' 
IS 250.Mm Silica gel HF TLC plates. UV light sometimes in conjunction with 
mnfaydrin and Dragendorff s spray reagents (Sigma Chemical Co.) were used for 
detectmg compounds on die TLC pUtes. Reagents used in reactions were 
purchased from the Aldrich Chemical Co. (MUwaukee. WI).. Sigma Chemical 
Co. (Samt Louis. MO). Fluka Chemical Corp. (MUwaukee. WI), Rsher 
20 Scientific (Pittsburgh. PA,. TCI America (Portland. OR), or Lancaster Svnthesis 
(Windham. NH). 
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EXAMPLE 1: Preparation of /V^6^2-Methviquinolvl)].l- 

adamantanecarboxamide (40) 

2.Metfay|-^ainmoquinoline 

A mixmre of 2-methyl-6-nitroquinoline (I.OOg.' 5.31 mmol) and 
P«rlman-s catalyst (palladium dihydro.ide on activated charcoal (-^0% 
palladium,: 0.10 gj i„ ethyl acetate (40 mL, was stirred under hydroeen gas 
30 (I atm) at 60-C for 1.5 h. The reaction mixture was filtered and the fi.tnte was 
rotary evaporated: TTus provided 0.81 g (96%) of 2-methyl-^aminoquinoline as 
a yellow solid. 
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/V-{6-(2-Methylquinoly|)).i.adafnantanecarboxainide(40) 
l-Adanununecarbonyl chloride , 1.02 g. 5.13 mmoi) in pyridine i2 mL) 
was added ro a solution of 2-methy|-6-aminoquinoline (0.81 g. 5.1 mmol) in 
pyndine (8 mL). TT,e reaction was stirred for 17 h. To the stirring reaction 
manare was added water (100 mL) which caused the product to precipitate 
This precipitate was f.hered and then washed with water (3 x 25 mL) and diethyl 
ether (3.x 25 mL). This provided 1.07g.(65f,) of (40) as a cream -colored 



powder: 



.0 si5iito^,;rr,ii-s;i^S:^y<i^t^v^^^^^ 

In a similar manner, the following ^-quinolyl-I-adamantanecarboxamides 
ii-. were prepared: 

IS ^VKfi^JuinolyO-l-adamahtanecarboxainide (18) 

Prepared from [-adamanianecarbonyl chJoride. (1.37 g, 6.90 mmol) 6- 
aminoquinoline (0.59 g. 4.1 mmol). pyridine (20 mL). and water (200 mL) 
yielding 1.25 g (100%) of (18): 

/V-<2-QuinolyO-I-adamantanecarboxamide hydrodiloride (81) 
Prepared from I -adamanianecarbonyl chloride (0.75 g. 3.8 mmol) 
aminoquinoline (0.60 g. 4.2 mmol). pyridine (10 mL). and water (lOO mL) 
2S Formmg the hydrochloride salt with diethyl ed^ereal hydrogen chloride yielded 
0.19 g (15%) of (81): 

117 (li^. 1 6724) fo7 (IVToi m/ni '1^'^^' '28.(33), 
30 (U). 79(55). ;(y.^//S. S^S^i.iS;iS3lir4l720r- '''' 

-V-{3-Quinoly0-l-adamantaiiecarboxaniide(8<!) 
Prepared from Nadamantanecarbonyl chloride (0.75 g. 3.8 mmol). 3- 
am.noquino.ine (0.60 g. 4.2 mmol). pyridine (lOmL). and .yater (lOOmL) 
3S yielding 0.33 g (29%) of (86): 
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,V-(rn:ny-4.Methylcyclohe.xyl)-2.quino.xaiuiecarboxamide(299) 
Using the method of Booth (J. Chem. Soc.. 1958. 2688: J. Chem. Sec 
1971. 1047; Tetrahedron. 1967. 23 . 2421). hydroxylan„ne (3.8 g. 55 M 
1 ethanol (50 mL). pyridine (4.44 mL. 55 mmol). and 4-methyl cyclohcxanone 
(6.1 tnL. 50 mmol) were stirred at ambient temperature for 16 hours and then 
heated at reflux for 15 minutes. The cthanol was then removed in vacuo and the 
residual oil dissolved in ethylaceate (100 mL). TTie organic layer was washed 
widi water (2X). brine, dried over anhydrous MgSO.. filtered, and concentrated 
to a clear oil (die oxime product), which crystallized upon standing. 

Without further purificadon 1.9 g (15 mmol) of the intermediate oxime in 
absolute ethanol (40 mL) was heated to reflux and.treated with (in small pornons) 
sodium metal (4 g). TTie reaction was heated at reflux until the sodium was 
consumed. The reaction was cooled and treated widi water (10 mL). The 
reaction was transferred into a flask containing ice and concentrated HCI (6 mL). 
TTie edianol was removed in vacuo and the remaining aqueous phase washed with 
diediyl etiier (3X. to remove unreduced oxime). The remaining aqueous phase 
was concentrated to afford 1.8 g of a white crystalline soUd (the :rans-4. 
methylcydohexylamine hydrochloride produa). 

Witiiout ftirtiier purification 750 mg (5 mmol) of- rrans^ 
methylcyclohexyl amine hydrochloride in dichloromethane (10 mL) was treated • 
wid, pyridine (1.62 mL. 20 mmol) followed by the addition of 2-quinoxalovl 
chloride (963 mg. 55 mmol). TTic reaction was stirred at ambient temperamie 
for 16 hours and diluted witii chloroform (25 mL). THe organics were vvashed 
with 1055 HCr (3X). 1 /V NaOH (3X). brine, dried over anhydrous MgSO.. 
fUtered and concentrattd to a solid. Chromatography (MPLQ of the crude 
reaction material tiirough silica (7 x 4 cm i.d.. BFOTAGE. KP-SIU eO 
angstroms) using etiiylaceuue-hexane (1:4) afforded 470 mg of ti:e desired 
product. 'V-(rra«-4.methylcycfohexyl).2-quinoxaiinecarfaoxamide. Thin-laver 
chromatography (TLC. s.lica) using ethylaceta«-hexane (1:4) showed a single 
UVacave component at R,0.19. GC/EI-MS gave m/^ („,. 269 (Nf 39) 
212 (8). 198 (6). 174 (15). 157 (21). 129 (100). 1 12 (43). and 102 (46) 
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EXAMPLE 2: Preparation of fi-Quinolyl I-adamantanecarboxvlate (41) 
l-Adamantanecarbonyl chloride (1.37 g. 6.90 mmol) in pyridine (5 mL) 
W3. added to a solution of 6-hydroxyquinoline ( 1 .00 g. 6.89 mmol) in pyridine 
(15 mL), TTie reaction was stirred for 16 h. To the stirring reaction mixture was 
5 added water (200 mL) which cau«d the product to precipitate. Tins precipitate 
wa. filtered, washed with water (3 x 30 mL). and dried under high vacuum 
This provided 1.56 g (73.7%) of (41) a. a lighi-brown powder . 

EXAMPLE 3: Preparation of I-Adatnantyl 6-quinolinecarboxyiate (61) 
fi-QuinoIinecarbonyi chloride hydrocfaioride 

6^inoUnecari»xylic acid was refluxed in thionyl chloride for 30 min 
IS -me execs, thionyl chloride vvas then removed by rotary evaporation (90- C) to 
provide 6.quinolinecarbonyl chloride hydrochioride. 

I-Adamantyl fiKjuinoIinecarboxyiate (61) 

e^uinolinecarfaonyl chloride hydrochloride (0.76g. 3.3 mmol) . in 
20 pyndme (2 mL) was added to a solution of l-adamantanol (0.60 g. 3.9 mmol) in 
pyndme (8 mL). TTie reaction was sriired a: 70'C for 16 h. To the stirring 
r=acnon mixture was added water (100 mL) which caused the product to 
precipitate. This precipitate was filtered and then washed with water (3 x 
25 mL). The filter cake was dissolved in etfaanol (20 mL) and water was then 
25 added to the cloud point (16 mL). The crystallizing solution was allowed to stand 
for 15 h. Ftltering and drying under high vacuum for 7 h provided 0.32 g (26%) 
of (61) as light brown needle-like crystals- 

. In a similar mamier. the following alkyi e-quinoline- and 2- 
qumoxalinecarboxylates were prepared: 

35 
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2,2,3J,4,4.5.5-Oaanuoro-l-pentyWK|uinoluic-carboxylate 
hydrochloride (68) 

Prepared from 6-quinolinecarbonyl chloride hydrochloride (0.75 g, 
3.3 mmoi). 2.2.3.3.4.4.5.5-occafmoro-l-penanoi (0.60 mL. 4.3 mmol). pyridine 
S (10 mL). and water (100 mL). Forming the hydrochloride salt with ethereal 
hydrogen chloride yielded 0.88 g (69%) of (68): 

r^T.ll min.: m/z (rel. int.) 387 (M + .26). 156 (100). 129 (6) P8 (iS) im 
(6). 101 (16). 77 (6). 76 (2). 75 (8). 50 (14). ' '°- 

10 l-Adamantanemethyl d-quinolinecarboxylate (73) 

. Prepared from 6-quinolinecarbonyl chloride hydrochloride (0.80 g. 
3.5 mmol). l-adamantanemcchanoi (0.60 g, 3.6 mmol). pyridine (10 mL). and 
water ( 100 mL) yielding 0.75 g{65%) of (73): 

15 m m',? Ti-;,l^f ' 320 (12). 263 (15). 156 (30). 148 (23) 
15 136 (11). 135 (100). 135 (100). 129 (9), 128 (52). 107 (15) 106 (7) lOS fg 

(24). 75 (7). 67 (14). 53 (9). 53 (6). 51 (6). 41 (14). 
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l-Adamantyl 2-quinoxalinecarboxylate (92) 

Prepared from 2-quinoxaloyi chloride (0,84 g. 4.4 mmol). 1-adanmtanol 
(0.60 g. 3.9 mmol). pyridine (10 mL). and water (100 mL) yieldine 0.20 » 
(I6S5)of(92): . ' " 

^^'^ 308 (M + .26). 264 (6), 136 (U) 136 (11) 135 

7oV/i.- (^2)- (19 93 (24) 92 9) 9? (11) 

81.(7). 79 (26). 77 (12). 76 (6). 75 (7). 67 (10). 55 (7). 51 (6). 41 (11). 

EXAMPLE 4: Preparation of /V^l-AdamantvD-3- 

quinoiinecarboxamide (72) 

30 l.r-C:arbonyldiimida2ole '. (161 mg. 1.00 mmol) in N.N- 

dimethylformamide (I mL) wa^ added in one portion to a suspension of 3- 
quiaolinecarboxylic acid (173 mg. 1.00 mmol) in M^-dimethylformaniide 
. (ImL). The fesuldhg reaction solution was stirred for 2.5 h. l- 
Adamantanamine (151 mg, 1.00 nimol) in yV.iV-dimediylformamide (0.5 mL) was 

35 added in one portion. TTie reaction mixmre was stirred at 60 'C for 2 h. The 
reaction was then diluted with chloroform and washed with water (3 .x 30 mL). 
-nie organic layer ^vas dried (anhydrous magnesium sulfate), filtered through- 
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silica gel. and rotary evaporated. This provided 73 .mg (24%) of (72) as a 
crystalline solid: 

rt=I1.02min.: m/z(rei. int.) 306 (M + . 78). 305 (42). 250 (19) 249 (100) ^13 
(7) 173 (5). 157 (10). 156 (89). 129 (12). 128 (92). 102 (5). 101 (36 94 ("i, 
93 (10). 92 (12). 91 (14). 79 (IQ). 77 (14). 77 (14). 75 (10). 6^ (7). 4i (i I) 

la a similar manner, che following /V-alkyl-2^inoliae- and 2- 
quinoxalinecarboxamides were prepared; 

A/-{l-A<lamantyl)-2-qiiiQoiinecarboxainlde (74) 

Prepared from "l.r-carbonyldiimidazole (160 mg, 0.987 mmol). quinaldic 
acid (173 mg. 1. 00 mmol). and /V.iV-dimediyiformamide (2.5 mL) yielding 
77 mg (2535) of (74): 

rt=10.53 min.: m/z (rel. int.) 306 (M+.91). 305 (26). 277 (9) -162 (9) ■»•»! 

!?^; ''^ (15). 136 (11). i3'5 (100)" P8 

(36). 117 (19). 1 16 (27). 107 (20). 105 (8). 101 (10). 93 (42) 91 (30 89 (1 4') 
81 (13). 79 (55). 77 (37). 67(18). 65 (11). 55 (12). 53 flO). 41 (18) ' 

A^<2-A<iamantyI)-2Hqiiinoxallnecarboxaniide ( 144) 

Prepared from l.rHarbonyldiimidazoie (161 mg. 1. 00 mmol), 2- 
quinoMlinecarboxylic acid (174 mg. 1.00 mmol). 2-adamananamme (136 mg, 
0.90 mmol), and dichlorornethane (3.5 mL) yielding 98 mg (35%) of (144): 

"^^ ^^"^ fM + .33). 151 (12). 150 (100) 130 (^4) P9 

103 (11). ,02 (20). 91 (13). 79 (11). 77 (8). 76 (6). 75 (5). 70 (fi!. 67 (5) 

Aq(l/e,2;j,3J?,fS)-3-Pmanemethyn-2-quinoxalinecarfaoxamitle (151) 
Prepared from l.l'Harbonyldiimidazole (161 mg, 1.00 mmol). 2- 
quinoxalinecarboxylic acid (174 mg. 1.00 mmol). (-)-3-pinanemethylamuie 
(150 mg. 0.90 mmol). and dichlorornethane (3.5 mL) yielding 50 mg (1755) of' 
(151): 

("l5)'^iS liTr (76). 186 (10). 174 (25). 166 

(2n' S (S • 95 r ,?o,' ni'^' ''^ (78), 129 (100). 107 (8 . 103 

(l ' 6?(it^l7n-^ ^-fl ^?,' 8' 79 (13). 77 (12). 76 (14). 75 

(li;. 69 (8). 67(17). 33 (20). 53 (10). 51 (7), 43 (10), 41 (30). 
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EXAiMPLES: Preparation of ,V-/i aw. 

qumoxaimecarboxaraide (91) 

2.Qumoxaloyl chloride (0.84 g. 4.4 mmol) was added to a solution of 1- 
S adamantanamine (0.60 g. 4.0 mn^ol) in pyridine ( 10 mL). TTic reaction was then 
sarred for 30 mm. To the stirring reaction mixmre was added water (100 mL) 
which caused the product to precipitate. TTiis precipitate was filtered, washed 
with water (3. 25ml.). and dried under high vacuum for I6h.. This provided 
1.00 g (82%) of (91): 

10 '^=11.73 min.: m/z (rel. int.) 307 (M+ 39) 779 ^5^ 157/,, .c^ 

fn a similar manner, die foilpwing Msubsumted 6^oline- and 2- 
IS cpiinoxalinecarboxamides were prepared: 

A'-<l-AdaniantyO-6-quinolinecarboxanude(42) 
Prepared from 6-quinolinecarfaonyl chloride hydrochloride (1.51 g. 
10 mmol). l-adamantanamine (1.73 g. 10 mmol). pyridine (5mL). and water, 
20 (20b mL) yielding 330 mg (11%) of (42): 

rt=l 1 04 (nin.: m/z (rel. int.) 306 (M+.34). 305 (15) 250 f 1 n ^49 df^ if/; 

25 '^■<«»-2-NortomanyO-2Hquiiwxalmecarboxamide(I48) 

Prepared from 2-quinoxaloyl chloride (l93mg. 1.0 mmol). exo-l- " 
aminonorbomane (133 mg. 0.90 mmol). pyridine (5 mD^ aad water (50 mL) 
yielding 35 mg( 15%) of (148): 

50 no (4? T^gUT [^VS^I^^^ <^-^-3«. nO). 158 (7). 157 (9). 131 (7). 
(I2)!7?a\?i7(^l)\'^i%;i;S^/^^ 103 (16). 102 (39). 77 (5).^76 

i 

Ar^{LR^,45)-Bomyn.2^oxaBnecarboxaniide (150) 
^ ^"P"^'! f""" 2-quinQxaloyl chloride (193 mg. 1.0 mmol). (^)-(+,- 
^niylamine ( ,38 mg. 0.90 mmol). pyridine (5 mL). and water (50 mL) vielding 
140 rag (50%) of (150): . ' . 

(14). 153 (10). 152 (82). 144 (9). 135 (U). 131 (7). (30 (51). 129 
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(100). 109 (20). 103 (18). 102 (43). 95 (38). 93 (12). 91(7). 79(9) 77 (I M 76 
(13). 75 (11). 67(17). 55 (14). 53 (8). 51 (8). 43(8). 41(25). 

/V^3-Noradamantyl)-2-quinoxalinecarboxaniide (152) 

Prepared from 2-quinoxaJoyl chloride (193 mg. I.Oramol). 3- 

noradamancaiiamine (157 mg, 0.90 mmol). pyridine (5 mL). and water (50 mL) 

yielding 167 mg (63%) of (152): 

rt=11.00 min.: m/z (rel. int.) 293 (M+.50), 265 (12), 250 (18) ^32 (6) 
(20). 157 (12). 144 (6). 137 (7). 136 (64); 131 (6).- 130 (35). 'l30 (35)' 129 

51 80 (6). 79 (U). 77 (U). 76 (12) 75 
(9). 67 (6). 53 (6). 51 (6). 41 ( 13). i o » iz,. o 

/V-{(lJ?,2Jf,3/f,5S)-Isopinocaniphenyl]-2-quinoxaiinecarb6xainide (165) 
Prepared from 2-quinoxaloyl chloride (193 mg, 1.0 mmol). 

(LR.2if,3J?.5J)K-).isopinocamphenylamine (138 mg. 0.90 mmol). pyridine 

(5 mL). and water (50 mL) yielding 230 mg (8356) of (165): 

(19). 200 (17). 199 (5). 198 (7) 
nt^LlnF^:.^'^^^^^^- '^2(6). 130(42). 129 (100). 103 

« ; ,\ . ?i; ' ( '9 (6). 77 (7). 76 (1 1), 75 (9). 67 (7). 

55(12). 53 (6). 51 (5). 43 (5). 41 (18). 

/V^(154S,35,5J0-IsopinocaniphenylI-2-qumoxalmecarboxamlde(166) 
Prepared from 2^oxaloyi chloride (193 mg, 1.0 mmol). 

(lJ.2J.35.5/0-(+)-isopinocamphenylamine (138mg. 0.90 mmol). pyridine 

(5 mL). and water (50 mL) yielding 208 mg (75 !5) of (166): 

ill 2; M • I? /n^- '^^ '^°^'^2). 130 (42). 129 (100). 103 (18). 
13) ?3 i\ " ^ ^« ('2). 75 (II). 67 ,8). 55 

(U), 53 (6). 51 (6). 43 (6). 41 (20). 

/Vj5-Chlorotricydo(2^L0(2,6)ihept-3-yD-2Kiuinoxalm«^ 
Prepared from 2-quinoxaloyl chloride (193 mg. I.O ramol). 5- 

chlorocricycio(2.2.1.0(2.6)]hept-3-ylamine (129 mg. 0.90 mmol). pyridine 

(5 mL). and water (50 mL) yielding 100 mg (27%) of ( 167): 

(4^'^i86 ("!?r <'2). 199 (7). 198 

S) 102 fS m ?-\ 129 (100). 106 (15). 103 

i5°^S3';?).^^5?-(6): 5^^ /oV " '''' 
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^-(TriGyclof4Jaj{3,8))undec-3-yl).2-quinoxalincarboxamide(I68) 

Prepared rrom 2-quinoxaloyl chloride (I35mg. 0.70 mmoi) 
cncydo[4.3.1.U3.8)|undcc-3-Ylamme hydrochloride (lOOmg. 0.60 mmoi). 
pyridine (5 mL). and water (50 mL) yieldina 110 mg (57%) of(l68)- 

Af.[(15,2J?,55)-cir.iMyrtanyl].2-quinoxaImecarboxaniide(169) 
Prepared from 2-quinoxaioyl chloride (193 mg. 1.0 mmoi). (-)-cu- 

mynanylamine (138 mg. 0.90 mmoi). pyridine (5 mU: and water (50 mU 

yielding 224 mg (8 1 % ) ot ( 1 69): 

!SJ:SS/;;.V,i/,'i,>-,;' 

Aq(l.R,2ie,45)-Isoborayl]-2-quinoxalinecarboxamide(170) 

Prepared from 2-quinoxaioyl chloride (193 mg. 1. 0 mmoi). {RU-). 

iwbornylamine (138 mg. 0.90 mmoi). pyridine. (5 mL). and water (50 mL) 

yielding 130 mg (8 1%) Of ( 170): 

TslS^'^l^T^n'.ff-^^^^^^^ '59(7). 197 (6). 187 (8). 174(8). 

(S) mnn^^^^^^^ '^5<8). 130(46). 129 (100). 09 

(12), 67 (15). 5o (12). 53 (7). 51 (6). 43 (6). 41 (18). 

A'-fendo-{±)-2-Norbomanyll-2-quinoxalinecarboxamide (171) 
Prepared from 2-quinoxaloyl chloride (193 rag. 1. 0 mmoi). endo-{±).2. 

aminonorbomane (133 mg. 0.90 mmoi). pyridine (5 mL). and water (5o'mL) 

yielding 175 mg (73%) of (171): 

ilmi%n9^^^^^ 111(6). 110 (81). 103 (24). 102 

14) ^ (1^- 67 (13). 55 (5). 53 (7). 51 (9). 50 (5). 41 
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A^-{(/0-2-Pheay|.l.propyl].2H?iiinoxalinecarboxamide(l72) 
Prepared from 2.qiiinoxaJoyl chloride (0.47 g. 2.4 mmol), (/?)-2.pheny|. 
l-propyiamine (0.30 g, 2.2 mmoi). pyridine (5 mL), and water (50 mL) yieidine 
0.49 g (76%) 0^(172): 
S rx=10.63 min.; m/z (rd. im.) 291 (M + .14). 186 (9) 158 f5^ 157 m\ 
78 (6). 7/(18). 76(13). 75(13). 75 (13). 51 (9). ^ ^' W. /v (1 1). 

A4(-S)-2-PhenyH-pn)pyl]-2-quinoxalinecarboxamide (173) 
3 Prepared from 2-<piinoxaloyl chloride (0.47 g, 2.4 mmol). (5)-2-pheavl-l- 

propylamine (0.30 g. 2.2 mmol). pyridine (5 mL). and water (50 mL) yielding 
0.48 g (74%) of (173): 

r^n'^.'^.Tno" ""'^ (M + .13). 186 (68). 158 (5). 157 (37) nn 

A''-{2-Indaayi)-2-quiaoxaIinecarfaoxamide (221) 

Prepared from 2-<piinoxaloyl chloride (0.32 g. 1.7 mmol). 2-aminoindan 
(0.20 g. 1.5 mmol). pyridine (3 mL). and water (30 mL) yielding 0 ^3 » i52%) 
of(221): . . ' 

""'^ 289 (M+.IO), 132 (6) 130 PS) P9 <dn 117 

I- ' . 

iV-CydooctyI-2-quinoxaIinecarboxaniide (228) 

Prepared from 2-quinoxaloyl chloride (193 mg. 1.0 mmol) 
cycloocrylamine (123 uL. 1.4 mg. 0.90 mmol). pyridine (5 mL). and water 
(100 mL) yielding 100 mg (39%) of (228): 

(2Si'°^l5^T^^,sT^./?;.tV (6). 199 (9). 198 (20). 198 

A'-CycIoheptyl.2^uinoxaiinecarboxamide(229) 

P"P«d from 2-quinoxaloyl chloride (193 me. l.Ommol) 
cydohepcylamine (,15^. ,02 mg. 0.90 mmol). pyridine ,5 mL). and water 
(100 mL) yielding 30 mg (12%) of (229): 
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rt= 10.30 min.: m/z (rd. int.) 269 {M + .39). 212 (6). 198 (20) 185 (Hi 174 
(14). 174 (14). 157 (20). 131 (7). 130 (49). 129 (100). 112 44 03 n3) 02 
(51). 76 (15). 75 (13). 56 (6). 35 (8). 51 (7). 42 (3). 41 (15). 

<V-{2-Spiro(4.S)decyl]-2-quinoxalinecarboxaniide (226) 
Prepared from 2-quinoxaloyl chloride (193 mg, l.Ommol). 2- 
amiaospiro(4.5)decane (150 mg. 0.79 mmol). pyridine (5 mL). and spacer 
(100 mU yielding 206 mg (74%) of (236): rt=10.94 min.: 
m/z(rel. int.) 282 {M + . 23). 199 (7). 186 (6), 157 (10) 130 (37) ng f9A\ n< 

nS^: 43 (8)^4lt3^i)''4l (f:).^- ''''' ''''' 

EXAMPLE 6: Preparation of 1-Adamantanemethyl 6-quinolvi ether 

^5 (94) 

A mixture of I -adamantaneraethanol (5.00 g. 30.0 mmol) and 6- 
hydroxyquinoline ( 13. 1 g. 90.2 mmol) in tetrahydrofuran (75 mL) was stirred 
for 15 rain. Then, triphenylphosphine (10.2 g. 39.0 mmol) was added, followed 
by diethyl azodicarboxylate (6.UniL, 39.0 mmol). Tbc reaction mixmre was 
refluxed for 18 h. The solvent was then removed by rotary evaporation. The 
resulting gel was filtered through paper widi diethyl ether (3 x 25 mL). TTie 
filtrate was rotary evaporated, and ±c resuldng gel was filtered through paper . 
with hexanes (3 .x 25 mL). Again the filtrate was rotary evaporated, the resulting 
gel was filtered through paper with hexanes (3 x 25 mL). and the filtrate was 
rotary evaporated. This provided 3.8 g (43%) of crude product as a red oil. 
This oil was chromarographed (2:1 hexanes/ediyl acetaa) to provide 1 6 g (18%) 
of (94): 

nfn'^r.'.Tol^- 293 (M+.15). 149 (100). 145 (6). 128 (13). 121 

^^'^^^^ (m)'"'^°" l-Adajnantyl 3^uiiiolinecarfaoxylate 
A mixture of l-adamantanol (152 mg, l.Ommol). 3^olinecarboxylic 
S acid (173 mg. l.Ommol). and dimethylaminopyridine (122 mg. l.Ommol) in 
dichloromethane (2 mL) and M/Wimethylformamide (2 mL) was cooled to 0 'C. 
1.3-Dicyclohexylcarbodiimide (227 mg. I.l mmol) in dichloromedme (1 mL) 
vvas added in one portion. The reaction mixmre was stirred at 25 'C for 20 h. 
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. The reaction mixture was then diluted wi,h dichloromethane (40 mL) and washed 
with IM sodium hydroxide (3 x 30 mL). The organic layer was dried 
(anhydrous magnesium sulfas), filtered through Celite. and rotary evaporated. 
TTie resulting material was purified by spinning thin-layer chromatography (355 
5 methanol in chloroform). The purest fraction was rotary evaporated, and the 
resulting material was recrystaJiized from ethanol. This provided 42 mg (1455) 
of(lOl): 

rt=7:78 min.: m/z (rei. int.) 307 (M + .96). 306 (100). 173 (II) 155 nsi\ ns 
{6).- 127 (55). 119 (6). 106 (9). 100 (23). 93 (25) 92 (33) 9 (14) 78 ^S) ^ 
10 (6). 76 (13). 74 (8). 67 (9). 54 (7). 41 (12). ^" ^^^^ ^ 

EXAMPLES: Preparation of /V-(o,a-DimethvIphenethvl)-2- 
quinpxalinecarfooxainide (108) 

IS 2-Quinoxaloyl chloride (207 mg. 1.07 mmol) in dichlbromethane ( 1 mL) 

was added to a solution of phentermine (160 mg. 1.07 mmol) in dichloromethane 
(3 raL) cooled to 0 "C. The reaction was -allowed to warm to 25 "C. After 
5 min. the reaction mixnire was diluted with ethyl acetaie (40 mL) and washed 
with IM sodium hydroxide (2 x 40 mL). The organic layer was dried 

20 (anhydrous magnesium sulfate), filtered through silica gel. and rotary evaporated. 
This provided 51 mg ( 16%) of (108): 

n=9.3l min.: ra/z (rel. int.) 305 (M+..0). 214 (96) 186 f301 157 (tM " nn 
(22). 129 (100). 103 (10).. 102 (31). 92 W. 91 (i). 76^5^??^)^ 

IS ^-<2-Chloroben2yl).2,4.6-triphenylpyridinlum tetrafluoroborate 

2-Chlorobenzylamine (2.0 g. 14 mmol) was added dropwise to a 
suspension of 2.4.6-triphenylpyrylium tetrafluoroborate (5. 1 g, 13 mmol) in 
dichloromethane (40 mL). The reaction mixmre was sdrred for 16 h. Ethanol 
(4mL) and excess, diethyl ether were added to precipitate the product. TTie 
precipitate was filtered and dried. TTu* provided 6.14g (9255) of .M(2- 
chIorobenzyO-2.4.6-tripfaenylpyridinium tetrafluoroborate. 

H2-Chiorophenyl).2.inethyl-2.nitropn)pane 

2-Nitropropane (3.19 mL. 35.5 mmol) was added to a mimre of sodium 
hydride (0.85 g. 35 mmol) in methanol (15 mL) cooled to 0 'C. The reocnon 
-mxmre was then stirred and allowed to warm to 25 "C for 10 min. The solvent 
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was rocary evaporated to provide a white solid. A mixture of this solid and /V.{2- 
chiorobenzyl)-2.4.6-tnphenylpyndinium tecrarluoroborace i6.!4 g. n.g ,^,^01) in 
dimethyl sulfoxide (45 mL) was stirred under nitrogen gas for 16 h. Water was 
then added to quench the reaction. This mixture was then extracted with diethyl 
ether (3 x 100 mL). The organic layer was washed with sanirated aqueous 
sodium chloride, dried (anhydrous sodium sulfate), and filtered. The fiia-ate was 
stirred in strongly acidic Amberlyst 15 ion-exchange resin (I g/mmol) for 4 h. 
The reaction mixwre was filtered and rocary evaporated. TTiis provided 2.35 g 
(93%) of l-(2-chiorophenyl)-2-methy|.2-nitropropane. 

a,a-DimethyI-2-cfaloropfaenethyiamine 

A mixture of Ranev nickel (50% by weight in water: 2.3 g) and l-(2- 
chlorophenyl)-2.methy[.2-nitropropane (2.35 g, 11 mxnol) in ethanol (35 mL) 
was shaken under hydrogen gas (60 psig) for 3.5 h, TTie reaction mixture was 
then tlltered, and the filtrate was rotary evaporated. This provided 2.3 g (1 10%) 
of a.a^imethyl-2-chlorophenethylamine. 

/V<a,a-DlmethyI-2-cWoniphenethyl)^2.qiiinoxa^ 

In a similar manner to (108), (197) was prepared from 2-quinoxaloyl 
chloride (158 mg, 0.82 mmol), a,a-dimeifayl-2.chiorophenethylaraine (I51 mg, 
0.82 mmol). and dichloromethane i3 mL) yielding 196 mg (70%) of (197): 
l\^^^;nt '""ilJ:* '"^^ '"^-^ (M + ..0), 213 (58). 186 (24). 156 (12). 129 
75 (10), 75 (10). /5 (9). 62 (5), 50 (5). 41 (9). 

EXAMPLE 9: Pneparatioa of A^a,a-Dimethyl-4^uorophenetfayO-2. 
quinoxaiinecarfaoxaznide (129) 

To a soludon of K4-fluorophenyI).2-mediyi.2-propy{amine (105 mg. 
0.628 mmol) - in pyridine (2 mL) was added 2.quinoxaloyl chloride (133 mg. 
0.691 mmol). The reaction was dien stirred tor 30 min. To die stirring reaction 
mixnire was added water (20 mL) which caused the product to separate as an oii. 
This mixture was extracted with ethyl acetate (1 x 10 mL), washed widi water ■ 
(2 X 0 mL), dried (anhydrous magnesium sulfate), rotary evaporated, and put 
under high vacuum for 15 h. This provided 146 mg (71.9%) of (129): 
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r:= 10.45 min.: m/z (rcl. im.) 323 /M + ..1). 214 (731. 186 f") 157 fui ns 
(4). 130 (19). 129 (100). 109 (22). 103 (9). 102 (30). 83 (7) (9) i (8). ^2 

S In . a similar manner. the following .V-substim:ed 2- 

quinoxalinccarboxamides were prepared: 

/V-(3-Methylphenethyl).2-quinoxaJinecarboxaniide(131) 
Prepared from 2-quinoxaioyl chloride ■ (193 mg, 0.84 mmol). (3- 
) mediylpheneihylamme (103 mg. 0.76 mmoi). and pyridine (2 mL) yielding 
154 mg (6958) of (131): 

,'il'°'Zi ""^-^ ""'^ 291 {M+.12). 186 (66). 158 (5) 157 (371 no 

A'^3-MethylcyclohexyD-2^uinoxalinecartoxamid^^ 

Prepared from ^-quinoxaloyl chloride (193 mg. l.Ommol). 3- 

methylcyclohexylamine (119 mg, 0.90 mmoi). and pyridine (5 mL) yielding 

190 mg (78%) of (161): 

rt=9.99 mia.; ra/z (rel. int.) 269 (M+ 37) ■'"'6 (6) igsn n 17^ i-t 
81 (6). 76 (15). 75 (12). 56 (5). 55 (9). 51 (7). 41 (15). 41 (15). 

A42^.DlmethyicydohexyO-2-quinoxalinecarboxamide(163) 
Prepared from 2-quinoxaloyl chloride (193 mg. l.O mmol). 2.3- 

dimethylcyclohexylamine (115mg. 0.90 mmol). and pyridine (5 mU vieldins 

150 mg (59%) of (163): ; . 

("9)'°i58 m •i5Tm?^^L^^^^"■'•^^^• ^^>-^98 (14), 175 (6). 174 
^-2^- <6 • 130 (46). 129 (100) P6 (44) 109 «^ 103 
(20).^103 aO). 102 (45). 76 (13). 75 (11). 67 (7)^. 56 •(10)'i5^u;.°'5/?^;23 

A'-[(15,25.35,5«.3.PinaaemethyII-2.quinoxaJiaecarfaoxainide (207) 
Prepared from 2-quinoxaloyl chloride (193 mg. l.Ommol). (+)-3. 
p.nanemethylamine (150 mg. 0.90 mmol). and pyridine (5 mL, vieldine 229 m- 
(79%) of (207): ' ' ' 

(2r)''l59(8r^r5^^^^^^ 174(33). 166' 

^ 159(8). 158 (66). 137(26). 150(9), 144(7). I3l (U). 130 (80). 129 (85). 
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EXAMPLE 10: J^^-Ada„.a„tanemethyl,-2.<,ui„oxalinecarboxami^^ 



2-Quinoxaloyl chloride (429 mg. 2.6 mmol) was added co a soiucon or 1- 
adamancanemedtylaxnine (500 mg. 2.6nunol) in dUoroform (5 oiL) The 
rcacuon mixmre wa. heated .ndl every^ing had dissolved. The reacaoa mixoare 
10 was sdrred at 25 'C for I h. To the sdrxing t^cnon tnixrarc was added water 
' (100 mL) wh,ch caused the product to precipitate. The precipitate was filtered 
.^.v.J^«r(2..^^ 

S I57(8ui(l1^ 164 (34): :i58 

103 (20). 102 (53 93 S) 9^ QW^;. « w^^^^ (6). 

quinoxalmecarboxamide (162) ' 

.vHH- V^"'"'"" °f • -^-m^thylcydohexylaminc (I19,ag. 0:9(jmmo., i„ 
pynd™(2tnL)wasadded2H^i.oxaloylcWoridc{193tng..l.0auno^^ 

^« for 1 h. To the stirring reaction trnxtu^e was added 
^- water (.0 mL) which caused the product to precipitate as an oil. ' Tins .ature 
was ,i.h 30.. dichlorotncthane in diethyl ether (2 x 25mL,. washed 

-ch water (2 X 25 .L). dried (anhydrous sodiu. sulfate), and rotarv evaporated 
.TTusprov,dedl23mg(5l«)of{162): . ' ' V 

' S?-\5%S\ir(^^^,5^ ri^^- (15). 212 (15). 198 ,7). ,74 

(18). 102 (36). 95 (9) 81 S Snlfif^i' (6).. 112 (66). 103 

(9). 81 (6). 76 (12). 75,(9). 56 (5). 55 (10), 51 .(6). 41 (12). ' 

EXAMPLE p. pL„ ^ 

•nunoxalmecarboxamide {22S) 

(I5,25,55)-fra„-Mymny|.trinuoroacetate — 
'" mL. ...5tnniol).ndrytetiahydrofttran(100 mL). This reaction 
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mixrurc was stirred for I h. The reaction mixmre was rotary evaporated. This 
provided 7.60 g ^94%) or* i I5.2i'.55)-rra/u-myrcanyl trifiuoroacetate. ' 

ilR,lR,5R)-tranS'Myrc:iny\ trifiuoroacetate 
5 In a similar manner. (IR^lR^Rytrans-mynzayl trifiuoroacetate was 

prepared from irifluoroacetic anhydride (5.40 mL. 38.0 mmoi, 1.2 cquiv) (-h). 
;rart:-mynanol (5.00 mL, 4.90 g. 31.7 mmol), and tetrahydrofiiran (100 mL) 
yielding 7.60 g (94%) of (IR^lR^RUrcms-myrWiyi aifluoroacctate. 

10 (LS,25,5S)-/nw-iVIyrtanylazide 

A. mixmre of (i5',2i',5.S)-fr<w-mynanyI trifluoroacetate (1-0 g, 
4.0mmol); sodium azide (0.39 g, 6.0 mmol), and iV,//-dimethyltbnnamide 
(50 mL) was surred at 80 *C for 24 h. After cooling to 25 "C, water ( 100 mL) 
was added, and this mixmrc was extracted with diethyl ether (2 x 50 mL). The 

IS organic layer was then dried (anhydrous sodium sulfate) and rotary evaporated. ' 
Tliis provided 1.12 g (100%) of. (lJ,25,5J)-frw-myrtanyla2ide as a colorless 
oil. 

{LR,ZR,5i?)-/ranj-Myrtanylazide 
20 In a similar manner, ( li?,2i?,5;?)-mznj-mynanyia2ide was prepared from 

(li?.2R,5/?).fra«i-mynanyi crifluoroacetate (7.60 g, 30.4 mmot), sodium azide 
(3.00 45.6 mmol). and MTSWimethylformamide (100 mL) yielding 4.10 g 
(48.2 %) of ( l/?,2J?,5i?)-rnw-mynanyIa2idc. 

25 (LS,2S,55)-r/xwj-Myrtanylamine 

A mixmre of (li',2i',55)-rm;tr-mynanyla2ide (1.12 g. 7.32 mmol) and 
piatinum(IV) oxide hydrate (0,34 g) in cthanoi (50 mL) was shaken under 
hydrogen gas (50 psig)ifor 2 h. The reaction mixmre was dien filtered through 
paper, and the filtrate was rotary evaporated. The resulting material was taken 
up in 0.12 M hydrochloric acid (100 mL), and the aqueous solution was washed 
with diethyl ether ^2 x 50 mL). The aqueous layer was made basic with 0.1 M 
sodium hydroxide (50 mL) and extracted with dichioromethane (2 x 50 mL). 
The organic layer was then dried (anhydrous sodium sulfate) and roiarv 
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evaporacd. This provided 78 mg (7%) of f IJ.25o-5).r™y^^^^ as a 
light yellow oil. 



(lR,2R.SR)-trans-MynMylsmme 

m a similar manner. ( l«.2i?.5^)-fra«j.myr:anylaii,ine was' prepared from 
{Ul,lR,5R).trans-mynznyl2^dt (4.I0g. 26.8 mmol). plaiinumdV) oxide 
hydnue (0.41 g). and ethanol (75 mL) yielding 2.00 g (48.85) of (l^.2i?.5^)- 
(rawj-myrtanylamine. 

A'-{(15,lS,55)^ra«iMMynanyl]-2-qumoxaIinecarboxamide (225) 
(n a similar manner to (162). (225) was prepared from 2-qmnoxalovi 
chloride (49mg. 0.25 mmol). (l5.1S.55)-fra«-myrtanylamine ,35mg. 
0.23 mmol), and pyridine (5 mL) yielding 8 mg (10%) of (225): " ' 
?H)^'i^int'^"nnl- '."V (^+.25). 187 (15). 186 (39). 174(12). 158 
m 93 (9) •, 6) 81 '. ?'7S'„\^° '^'^^'OOJ- . 

«y5i%'y^?^)^i!^^i;:r 

/V-{(U.2i?4iO^„„.MynanylI.2-quinoxalinecarfaoxamide (226) 
In a similar manner. (226) was prepared from 2-quinoxalovl chloride • 
(I^mg. 1.0 mmol). ( li?.2J?.5J?)-rr^.mynanylamine (138 mg. 0.90 mmol). " 
and pyridine (5 mL) yielding 27 rag (10%). of (^-^e)- 

EXAMPLE 13: Preparation of WM«)-a-tMetl,yibenzy|-2-ac«amido)- 
^ 3-ammoqxunoline dihydrochloride (156) 

Ar-<i;)^HVIethylben2yI-2-chloroacetamide 

(^)-a-Methylbenzylamine (2.4 g. 20 mmol) in dichloromethane.(50 mL) 
^ added CO chloroacecyl chloride (2.25 g. 20 mmol) in dichldromethane 
. • ^ ° ""-^ P^'"'^'"' ' '0 -l-'- reaction solution was stirred, then diluted 
' -ch diethyl ether ,500 mL). washed w.ch water ,3 x 30 mL). dried (anhvdrous 
magnestum sulfate,, and rotary evaporated. This provided 3.60 g of Mf/?)^- 
inethylbenzy|.2<hloroacetamide. 



20 
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/V-(^-a-tVIethylbenzyl-2-iodoacetanjide 
, • A soluiion of sodium iodide ( 10.37 g, 69 mmoi) in dry aatone was 
slowly added to a solution of iV-(;?)-a-methylbenzyi-2-chloroacetamide (3.39 g. 
17 mmol) in dry acetone, and the reacdon mixture was rerluxed for 16 h. The 
reacdon mixture was then filtered, and the filtrate was rotary evaporated. 
Diethyl ether was added, and the mixture was surred for 20 min. TTie mixmre 
was then filtered, and the filtrate was rotary evaporated and dien put under high 
vacuum to provide N-(R). -methylbenzyi-2-iodoacetamide. 

/V.[A^'-{/5Ki-iVlethylbenzyl-2-acetamidoJ.3.aniinoquinoUne 
dihydrochloride (156) 

A mixnire of 3-aminoquinoline (0. 15 g. 1.0 mmol) and potassium fluoride 
IS on Celite (50%) (0.30 g. 2.5 mmol) in acetonitrile (20 mL)_was suned for 1 h. 
■Aqj?)^-Methylbenzyl-2-iodoacetamide (0.31 g. 1.0 mmol) in acetonitrile was 
added, and the reaction mixmre was refluxed for 64 h. The raixmre was filtered, 
and die filtrate was rotary evaporated. The resuldng material was taken up in 
diethyl ether and washed widi 1 M sodium hydroxide (3 x 30 mL). The 
20 combined aqueous layers were samrated widi sodium chloride and were then 
extracted' with chlorotbm {4x). THe combined organic layer were dried 
(anhydrous magnesium sulfate) and rotary evaporated. The resuldng material 
was dissolved in chloroform (lOraL). 1 M hydrogen chloride in diethyl edier 
(5 mU was added, and the soludon was rotary evaporated. The resuldng 
material was dissolved in chloroform (5 mL) and filtered through a 0.45 nm filter 
disc, and the filtrate was evaporated. TWs provided 13 mg (3%) of (156): 

m)^°{S n^'' M^^"-,l^' (12). 181 (86). 180 (37). 167 

(22). 66 (25), 165 (17). 162 53). 161 (95). 160 (37). 148 (32) 145 (18) 135 

(21 . 132 (16). 122 (?). 120 (22). 119 (20). 107 (19). 10r( 13) ms ( 1(^0 ' 04 
(22). 103 (19), 90(12). 79(25). 78 (U). 77 (38). 51 nr44 (10)1 41 (1 ^ 

EXAMPLES: Prepapation of l-(l-Adamantyl)-2.(bcn20thia2ol-2. 
yisuifanyOethanone (273) 

S Sodium hydride (36.5 mg. 1.52 mmol. 60% in mineral oil) was washed 

w.d, pentane (4X). dried under N=. suspended in dimethylformamide (DMF. 10 



2S 



10 
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mU and cooled to 0 X. With surring. a solution of Z-raercaptobcnzothiazole 
(253.3 mg. 1.52 tnmol) in DMF (5 ml) was added dropwise. The reaction was 
stirred 20 minutes at Q'C and treated with a solution of |. 
adamantanebromomethyi ketone (389.8 rag, 1.52 mmol) in DMF (8 mU. Tne 
reaction wai stirred 30 minutes at ambient temperature and diluted with diethyl 
, ether (100 mL). The resulting solution was wasted with water (5 x 30 mL) and 
the remaining organic solution dried over anhydrous MgSO.. filtered, and 
concenffaied to a solid. Recrystailizarion from hot ethanoi afforded 287 mg 
(55%) of the desired product: GC/EI-MS gave m/z (rel. int.) 343 (M*. 10). 315 
(2). 180 (2). 148 (10). 135 (100). 107 (9), 93 (17). and 79 (20). 

EXAMPLE 15: Assay of mGluR Group I antagonist activity 

HEK-293 cells expressing a recombinant receptor as described in WO 
97/05252 were loaded with 2 Fura-2 acctoxymethylester by incubation for 
30-H) minutes at 37 'C in SPF-PCB (126 mM NaCl. 5 raM KCl. I mM MgCh. 
20 mM ^fa-HEPES. 1.0 mM CaCb. 1 mg/mL glucose, and 0.55S BSA. pH 7.4). 

The cells were washed 1-2 times in SPF-PCB. resuspended to a density of 
4-5 million cells/mL and kepi at 37 'C in a plastic bealcer. For recording 
fluorescent signals, the cells were diluted five-fold into a tjuanz cuvette widi 
BSA-free 37 'C SPF-PCB to achieve a final BSA concentration of 0. 1 % (1.2 mL ' 
of 37 'C BSA-free SPF-PCB + 0.3 mL cell suspension). Measurements of 
fluorescence were performed at 37 'C with constant stirring using a ciistom-built 
spectrofluorimeter (Biomedical Instrumentation Group. University of 
Pennsylvania); Excitation and emission- wavelengths were 340 and 5l'o nm. 
respectively. To calibrate fluorescence signals, digitonin (Sigma Chemical Co.. 
SL Louis. MO; catalog # D-5628; 50 ng/mL. final) was added to obtain 
■niaamal fluorescence (F»«. and the apparent minimal fluorescence (F^) was 
determined by adding TRIS-Base/EGTA ( 10 mM. pH 8.3. final). Concentraaons 
of intracellular Ca'* were calculated using a dissociation constant (Kd) of 224 nM 
and applying the equation: 

, (Ca-»Ji = iF-F-^/F-..,xKd; 
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where F is fluorescence measured at any pariicuiar time or tncercsi and F fails 
between Fmu and Faua. 

Control responses lo che addition of 5 mM Ca'' (finai extracellular 
r calcium concentration. 6 mM) were determined in separate cuvettes. Control 
responses to changes- in extracellular calcium were determined throughout the 
length of the experiment. Compounds were tested at a single concentration per . 
cuvcne. of cells, and all compounds were prepared in DMSO, Appropriaie 
dilutions were made such that compounds were added in no greater volume than 
10 10 fii per a total volume of 1500 nl (fmal DMSO not greater than 0.67%) to 
achieve any particular testing concemradon. 

Once a. stable intraceiluiar calcium baseline was achieved.' the compound 
was added to the cuvette. The response or lack of response to the compound 
addition was allowed to stabilize for 1-3 minutes and then 5 mM calcium was 
15 added to determine the effect of the compound on the subsequent calcium 
response. Once the peak for the subsequent calcium response was obtained, 
digiuonin and EGTA were added in a sequential manner to determine F«u. and 
F-i.- respectively. Data were expressed as changes in intracellular calcium 
concentrations in nM, These changes in the calcium response post compound 
20 addition were compared to the control (no compound), calcium response. 
Responses to calcium in the presence of test compounds were normalized as a 
percent change from that of controls. Data were entered into a Levenberg- 
Marquardt analysis for non-linear least squares and an ICio and 95% confidence 
intervals thereof were determined for each compound. 
25 The invendon dius has been disclosed broadly and illustrated in reference • 

to representative embodiments described above. Hiose skilled in the art will 
recognize that various modificadons can be made to the present invention without 
departing from the spirit and scope thereof. 
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What is claimed is: 

1. A compound represented by the formula I. 
R-f LinkerJ-Ar 

wherein R is an optionally subsiicuted straight or branched chain alkyl. 
aralkyi, cycloaikyl. or alkylcycloalkyl group containing 5-12 carbon atoms. 

wherein Ar is an optionally substituted aromatic, heteroaromaiic. araikvl. 
or heteroaralkyl moiety containing up to 10 carbon acorns and up to 4 
heteroatomSt and 

wherein [linker] is -(CH2)a-, where n is 2-6, and wherein up to 4 CH: 
groups may independently be substituted with groups selected from the group 
consisting of C.-G alkyl. CHOH. CO. 0. S, SO, SO..- N. NH. and NO. 
provided that two heteroatoms may not be adjacent except when chose atoms are 
both N or are both NH. and wherein any two adjacent CH: groups may be 
replaced by a substimted or unsubsdtuted aikeae or aikyne group, 

or a pharmaceudcaiiy acceptable sail thereof. 

2. A compound according to claim 1, wherein Ar comprises a ring 
system selected from the group consisting of benzene, chiazole. furyl. pyranyl. 
2H.pyrroiyL chienyl. pyrollyl, imidazoiyl. pyrazolyl, pyridyi. pyrazinyl. 
pyrimidinyl. pyridazinyl benzothiazole. benzimidazoie. 3H-indolyI, indolyl. 
mdazolyi, purinyK quinolizinyl, isoquinolyl, quinolyl, phihaiizinyl. 
naphthyridinyl, quinazoiinyl, cinnolinyl, isothiazolyl, quinoxalinyl indolizinyl, 
isoindoiyi. bcnzothieayi, benzofiiranyi. isobenzoftiranyl, and chromenyl rings, 

wherein Ar .optionally may independently be substimted with up to two 
Ci-Ci alkyl groups, or up to two halogen atoms, where halogen is selected from 
F. CI. Br. and I. 

3. The compound according to claim I, wherein R contains 7-11 
carbon atoms, wherein some or all of the hydrogen atoms on two carbon atoms 
optionally may be replaced with subsiiments independently selected from che 
group consisting of F. CI. OH. OMe. and =0. 
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4. The compound according to claim 1 . wherein (iinlcer| comprises 
amide, ester, or thioester group. 

5. The compound according to claim 3. wherein R comprises a 
moiety selecad from the group consisting of adamantyl. 2-adamancyl. 
(lS.2S.3S.5R)-isopinocamphenyl. tricyclo(4.3.1.U3.8))undec-3-yl. (1S.2R.5S)- 
dr-mynanyl. (lR.2R.4S)-isobomyl (lR.2R.3R.5S)-isopinocamphenyl. 
(lS.2S.5S)-f7-anr-mynanyl. (lR,2R.5R)-mr«r.myranyI. (lR,2S.4S)-bornyl, 1- 
adanantanemethyl. 3-noradamaniyl. (IS.2S.3S.5R)-3-pinanemetfayl. cydooctyl. 
a.a-dimethylplicncthyl. (S)-2-phenyl-l-propyl. cyclohepcyl. 4-methyi-2-hcxyl 
groups, 2,2,3. 3,4.4, 4-hcptarluorobutyl, 4-ketoadaniantyi, 3-phenyl-2- 
methylpropyl. 3.5-dimethyiadamanryl. /ranr-2-phenylcyclopropyl. 2- 
methyicyclohexyl. 3.3.5-tnmethylcyclohexyl. 2-(o.methoxyphenyl)echyl. 2- 
(1.2.3.4-tetrahydronaphthyl). 4-phenylbutyl. 2-methyl.2-phenyibutyi. 2-(m- • 
fluorophenyDethyl. 2-(p-fluorophenyi)cthyl, 2-{3-hydroxy-3-phenyl)propyl. (S)- 
2-hydroxy-2-phenylethyl, (R)-2-hydroxy-2-phenylethyl. 2-{3-/n-chiorophenyl-2- 
methyDpropyl. 2-(3-p^orophenyl-2-me±yl)propyi. 4-fm-butyi<yclohexyl. 
(S)-l-(cyclohexyl)e£hyl. 2-(3-{3.4^ethyiphcnyl)-2.me:hyl)propyl. 3.3- 
dimediylbutyl. 2-(5-methyl)hexyl. l-myronyl. 2-bomyl, 3-pinanemethyi. 
2.2.3.3.4.4.5.5-oc[afluoropencyi.;?.fluoro-a,a-dimethytphenetbyl. 2-naphthyl. 2- 
bomanyl. cyciohexyimethyl. 3-methylcyctohexyl. 4-raethyicyclohexyi; 3.4- 
dimethylcyclohexyl. 5-chioro-tricycio(2.2.1Iheptyl, «i,a-<limethylphenerf,yl. 2- 
indanyl. 2-spiro[4.5]decyl. 2-phenylctfayl. I-adamantylcthyj. Kl- 
bicycio[2.2. 1)hept-2-yl)ethyl. 2-{2-methyi-2-phenylpropyl). l^o- 
fluorophenyDethyl. .l-{cyctohcxyl)ethyl. and cydohexyl. 

6. The compound according to claim 1. wherein. Ar comprises a 
group having the formula 



an 



• . 

wherein X'. X'. X'. and X* indcpendenUy can be N or CH. provided that 
not more than two of X'. .X-. X-. and X' can be N. 
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7. The compound according to claim 6, wherein X' is N. 

8. The compound according to claim 7. wherein is N, 

9. The compound according to claim 6. wherein X' is N. 

10. ; The compound according co claim 6. wherein X' is CH and X* is 



N. 



11. Tlie compound according to claim I. wherein Ar is an oprionally 
substituted 2-, 3-. or 4^yridyl moiety. 

12. The compound according to claim 1. wherein Ar is a 6- 
benzochiazoiyi moiety. 

13. A pharmaceutical composidon comprising a compound according 
to claim i and a phannaceuticaily accq)tabie diluent or excxpienc 

14. A method of making a compound according to claim 4. comprising 
reacting a compound containing an activated carboxylic acid group with a 
compound containing an amine, hydroxy!, or thiol group. 

15. A method of inhibidng acdvaiion of an mGIuR Group 1 receptor, 
comprising treating a cell containing said receptor with an effective amount of a 
compound according to claim I. 

16. A method of inhibidng neuronal damage caused by excitatory 
acdvation of an mGluR Group I receptor, comprising treating neurons with an 
effective amount of a compound according to claim 1. 

17. A method of treating a disease associated widi giutamate-induccd 
neuronal damage, comprising administering to a patient suffering from said 
disease an effective amount of a composition according to claim 13. 
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IS. The compound according co claim I . wherein said compound is 
selected fham the group consisting of At[6-{2-Methyiquinol yl)J- 1 - 
adamantanecarboxamide. M(6-Quinolyl)-I-adamanianccarboxamide. N-{2- 
Quinolyl)-l-adamantanecarboxamide, M{3-Quinolyl)-l-adainaaQne-carboMmide. 
e-Quinolyl-l-adamanianecarboxylate. l-Adamantyl-6-quiilolinecarboxylare. 
2.2,3 .3 , 4.4.5 .5-Ociafluoro- I.-pentyl-6-quinolinecarboxylate. I - 
Adamantanemethyl-6-quinolijiecarboxylate. 1 -Adamanty 1-2- 
quinoxalinecarboxylate. yV-( l-Adamancyl)-3-quinGline-carboxamide. I- 
Adamaniyl)-2-quinoliaecarboxaimde, A'-<2-Adaniantyl)-2- 
quinoxalinecarboxamide.M[(lR.2R,3.R,5S)-3-PliHnemethyl]-2-quincx 
carboxamide. iV-<l- Adamanty l)-2-quinoxaIinecarbpxamide. .V-(l-Adamantyl)-6. 
quinoliaecarboxamide. AA(aw.2-Norbbmanyl)-2-quinoxalinecarb<ixamide. N- 
[(lR,2S.4S)-Bomyl]-2-quinoxalinecarboxamide. A/^3-Noradamantyl)-2- 
quinoxalinecarboxamide. M[(IR.2R.3R,5S)Isoi>inocamphenyl].2- 
quinoxalinecarboxamide. /V-[(lS.2S.3S.5R)-Isopinocamphenyl]-2-quinoxaline- 
carboxamide. .V-(5-Chloro-[2.2. 1 .0]tricyclo-2.6-hepta-3-yl)-2- 
q^iaoxa^ineca^boxamide. AH[4.3. 1 . 1 )Tricyclo-3.8-undeca-3-yl)-2- 
quindxalinecarfaoxamide. Ar-{(lS.2R.5S)-cis-Mynanyl]-2- 
qainpxalinecarboxamide. /V-[(lR.2R,4S)Isoboniyi]-2-quinoxalinccarboxamide. 
AA.(end(K ±)-2-Norbonianyl]T2-quinoxailnccarboxamide. iy-[(R)-2-Phenyl- 1 
prc^yll-2-quinoxalinecarboxamide. AH{S)-2-Phenyi-l-propyl]-2- . 
quinoxalinetarboxamide, /V-(2-Indanyl).2-quinoxalinecarboxamide. 
1-Adamantanemediyl fi^inolyl ether. l-Adamantyl-3-quinoliaecarboxylate. .V- 
(a,a-Dimediylpheaethyl)-2.quinoxalbecarboxai!iide.iVKa.a-Dimediyl-2. 
cfalorophcnethyl)-2-quincxaJinecarboxamide,iV-{a,a-Dimethyl-4- 
fluorophenetfayl)-2-quinoxaiiaecarfaoxamidc. M<0.Methylphenediyl)-2. 
quinoxaiinecarboxamide. iV.(3-MethylcycIohexyl)-2-quinoxalinecarboxamide. AT- 
(2J-Dimethylcyclohexyt)-2-quinoxaiinecarboxamide.M[(lS.2S.3S.SR)-3- 
Piianemethyl]-2-quinqxaline-carboxamide. N-{ I -Adamantaneraethyl)-2- 

quinoxaline<arboxamide..V-{4.Methylcyclohexyl)-2-quinoxaiine-carboxamide. 

AH(lS.2S.JS)-rnw.Myraayl]-2-quinoxaline-cafboxamide. afldM[(lR.2R.5R)- 

'«w-MynanylJ-2-quinoxaiinecarboxamide. and pharmaceuticallv acceptable salts 
thereof. 
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19. TTie compound according to claim i . wherein said compound is 

, from the group consistmg of M(l.Adamantyi)-3-quinolinecarboxaraidc. 

<V-(l-Adamantyi).2-quinolinecarboxamide. M(2-Adamanty!)-2.quinoxaiine. 

carboxamide, M(( lR,2R.3R.5S)-3-PinanernethylI-2-quinoxaline-caf boxamide. /V- 
• (I-Adamantyl)-2-quinoxaJine-<arboxamide. At<l.Adainantyl)-6-" 
quinoliaecarboxamidc. AK«<7-2-NorbornaayD-2Kminoxaline<arboxamide. l^-, 
[(lR,2S.4S)-BornylI-2-quinoxalme-<arfaoxamide.>-(3-Noradainantyl)-2- 
qumoxaline-carboxamide. M{(lR.2R.3R.5S)-[sopinocamphenylI-2-quino«line- 
carboxamide. A/-[(lS.2S.3S.5R).lsopinocamphcnyl].2.quinoxaline-cafboxamidc. 
/V-<5-Chloro-(2.2J.0)tricyclo-2.6-hepta-3-yl).2.quifloxalme-carboxamide..V- 
([4.3. 1. 1]Tricydo-3.8-undeca-3-yl)-2-quinoxaline<arboxamide, M{(1S.2R;5S). 

ar.Mynanyl]-2-quinoxaliiie-carboxamide.iV-{(lR,2R.4S)Isoboniyl)-2- © 
quinoxaline<arboxamide.M[Mdo-{±)-2-Norbonmy[]-2-quinoxalme- 
carboxamide. .V-[(lS.2S,3S.5R).3-Pinanemediyl]-2-quinoxa]inecarfaoxamidc, N- 
.(I-AdainantaneraethyI)-2-quinoxaIinecarboxamidc.Mf(IS.2S,5S).franr- 
. My^anyl^2:qumoxalinecarboxamide. and M((lR.2R.5R)-f«z«.Myrta^^^ 
quiaoxalinecarboxamide. and pharmaceuricaUy acceptable salts tbcreof^ 

20. The compound according to claim 1, wherein said compound is, 
selecred from the group consisting of M[6-(2-Mediylqttinolyi)]-l- 
adamantanecarboxamide. yV-{6-Quinolyl)- I-adamantanecarboxamide. .V-fl- 
QuinolyD-l-adaraantanecarboxamide. and yV-(3-Quinoly!)-t- 

adamantanecarboxamide. and pharmaceutically acceptable salts thereof 

21. The compound according to claim I. wherein said compound is ' . . © 
selected from the group consisting of iV-<3-Methylcyclohexyl)-2- 
quinoxaIinecarboxamide,M(2.3-Dimethylcyclohexyl).2-quinoxalinecar^ 
/^-((lS.2S.3S.5R)-3-Pinanemediyl]-2.quinoxalinecarbo»mide. M<I- 
Adamantanemethyl)-2-quinoxalinecarboxamide.and/V-<4.Methvlcvclohexvl)-2- 

qumoxalinecarboxamide. and pharinaceutically acceptable salts thereof.' ' 

22. The compound according to claim I . wherein said compound is 
selected from the group consisting of M[(R)-2-Phenyl-l-propyl-2- 
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quinoxalmecarboxamide. /V-{(S)-2-Phcnyl- 1 -propylJ-Z-qumoxalintc^boxaiiiidc. 
A^2-In<lanyl)-2-quino«lmecarboxanride. /V-(a-a-Dimethylphenethyl)-2- 
quinoxalinecarboxamide. ;V-(a.a-Dimethyl-2-chlorophencthyl)-2- 

qumoxalmecarfaoxamide..V-(a.a.Diinethyl-4-fluorophenethyl)-2-quinoxaline. 
carboxamide. and^■-(P-Methylphc^ethyl)-2-qumoxaline-carboxamide. and 
phannaceurically accepable salts thereof. 

23. The compound according to claim 1. wherein said compcimd is 1- 
Adamantaaemcthyl 6-quinoIyi ether, or a phannaceutically .acceptable salt 
diereof. 

24. The compound according ro claim 1 . wherein said compound is 
selected from the group consisting- of d-Quinolyl-l-adamantanecarboxylate. 1- 
Adamantyl-6-quinolinecarboxylate, 2.2.3.3.4.4.5.5-Octafluoro-l-pentyl 6- 
quincliaecarboxylate, I-Adamantanemethyl 6^inoUnecarboxyiaie. 1-Adamantyl- 
2wiuinoxaIinecarboxylate. and l-Adamaniyl-3-quinoiinecarboxylate. and 
pharmaceudcaily acceptable salts thereof. 

25. The compound according to claim 1 , wherein said compound is 
selected from the group consisting of 3-(I-Adamantanemethoxyh2-. ■ 
chloroquinoxaline. 2-(l-Adamantanemethoxy)-3-methyI«,uiaoxaline. 3-<l- 
Adamanianemethoxy}-2-fluoroquinoxaline. 2-{l-Adamantanemedioxy)-3- 

crifluoromethylquinoxaIine,A^.[2-{^Phenylthiazolyl)]-l-adamantanecarboxamide. 
MP-{5-Methyl-4-phenylthia2olyl)].l-adamantanccarboxamide. Hl-Adamantvl)- 
2^ochia2ol-2-ylsulfaayl)ethanone.Aqi-Adamanryl)-2<hIoroquinoxaline-3- 
orboxamide. /V-{l-Adamantyl)-3-methylquiaoxaline-2<arboxamide. and /V-(l- 

Adamantyl)-l^xyqma9xaIine:3<arboxamide, and phannaceutically acceptable 
alts thereof. 

26. TTie compound according to claiml. wherein said compound is 
selected from the group consisting of 4-Chlorophenyl 3<oumarincarboxv!ate ^- 
(l-Adamantanemethylsulfanyl)qutnoxaline. 3-(l-Adamantanemechoxv)-'- 
chlorppyrazine. l-(I-Adamantyl)-2-<4. 6-dimethvipyrimidin-^- . 
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ylsulfanyDethanone. 1 .( l-Adanmtyl)-2-(2.amsylsulfanyl)ethanone. 3-{ 1 - 

Adainaatanemethoxy)-ltf^,uinoxaIm-2-one. I-{l-Adamantyl)-2-<3- 

aaisylsulfanyDethanone. l-(l-Adamaaqrl)-2.(4.anisylsulfanyl)cthanone. l-d- 

Adaniahcyl)-2-(4-chlorophenylsulfanyl)ethanone. l-(I-Adainantyl).2.(2. 

riaphihylsulfanyOethanone.- Ar-(2-(6-( 1 .Piperidmyl)pyrazinylJ)- 1 - 
■ adamanunecarboxamide. A/-(2-[6-(I-Piperidinyl)pyra2inyl])a^ 
ytaethylcarboxamide. l-(l-AdamanryI)-2-(l-naphthylsulfanyl)ethaflone. HI- 
Adamantyl)-2-(8-qumolylsulfanyl)cthanoiie hydrocfaJoride. I -( 1-Adamanw^^^^ 
trifluoromethoxypheaoxy)ethanone. 2-(l-Adamanaiiemedioxy)qumoxaline, M 
(muir-4-Methylcyclohexyl)-2-quinoxaIm(xarboxamide. U-(cis^ 
Mcthylcyclohexyl)-2-quinoxalinccarboxamide.M(fra«f-4-Methylcyclohexyl)-2- 
quiaolinecarboxamide. A^-(:ra«ut.Mediylcyclohexyl)-3-qumolinecarboxainidc. 

and ^K^nHl^-4-Methylcyclohexyi).6-quinoli^ecarboxamidc, and pharraaceutically ^ 
acceptable salts thereof. 

27. The compound according to claimi, wherein said compound is 
seiecttd from Che group consisting of 2-{l-AdamantanemethyIsulfmyl). 
bcnzothiazole, .•V-{4-Phenylbutyl)-2-quinoxalinecarboxamide. H I -Adamantyl)-2- 
(4.6-dimethylpyrimidin-2-ylsulfanyi)c£hanol. l-(l-Adamanryl)-2-(3- 
chloroquinoxaI-2-yi)ethanone, 2-(l-Adamantanemediylsulfenyl)-3- 
methylquinoxaline. iV-<l.Adanian:yl)-2.anisamide. yV-{l-Adamanianeme:hyl)-2- 
anisamide. l-{l.Adamantyl)-2K4<hlo^opheny^sulfimyl)ethanone.2-(l- 
Adamanta^cmethylsulfonyl)-3-I^e^hylq^inoxaIi^e. I.(l-Adamantyi)-2K*- 
fluorophenylsulfenyDethanone. I-{l-Adamantyl).2-a- 

nuorophenylsulfanyDethanone. I-(l-Adainantyl)-2-(2-metfaoxyphenoxy)ethanone. -^^ 

1- (4-Anisylsulfanyl)butao-2-one, l-<I-Adanianryl)-2-(4-anisidinyl)ethanone ' ■ • 
hydrochloride. 3. 3-Dimethyt-l.<4^misylsalfenyl)butan-2-one, l-(4.BiphenyI):2. 
(4^sylsulfanyl)ethanohe. l-(l-Adamantyl)-2-<2- 

trifluoromethoxyphenyisuifimyDethanohe. l-<l-Adamanty()-2.<3-methylquinoxal- 

2- ylsul£anyl)ethaaone. Hl-Adamantyl).2^2-anisidinyi)ethanone hydrochloride. 
l-{I-Adamantyl).2-(4.trifiuoromethoxyphenylanjino)etfaanone hydrochloride. 1- 
(l-Adamantyl)-2.(yV-methyl-4^idinyl)cthanone hydrochloride. 
Adamantyl).7.crifluoromethylquinoUne-3Harboxamide. :V-< 1 -Adamantyl)-2-f 1 - 
p^peri2inyl)qu^noxaIine-3-carboxamide.^K^Ada^lantyl)-2-(2- 
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ainmocthylamino)quinoxalinc-3-carfaoxamide. Methyl /V.(3-quinolyl)0- 
caxboxyadamantane- 1 -carboxamide, 1 -( I -Adamanryl)-2-((/?)- 1 -( I-naphthy Dcthan- 
l-ylaminolethanone, A^-( l-Adamantyl).2-methoxyqumoxaiine-3-carboxamidc, 
Ethyl AKl-adamanryl)-2-{3-propanoyiamino)qumoxaiine-3-carboxaniide. iV-{4- 
Chlorophenyl)-2, 3-dimethylquiiioxaiine-6<arboxain'ide. AKl-AdamaQtyl)^, 7- 
dmcthyiquiiioxaime.2-carboxamide, AK(J)- 1 -Tetraimyl).2- 
qumoxalinecarboxamide, AK4-Chiorophenechyl)-2-quinoxalmecarboxaniide, AL ' 
(6-Quinoly l)-2-quuioxaiinecarboxamide, N-i 1 -Tetralinmethy i)-2- 
qumoxalinccarboxamide, Aqi-Indanmcthyi)-2.qumoxaiinccarboxamide, Aq4, 4- 

DimcihYlcyclohexyI)-2-quinoxalinecarboxamidc, and phannaccuticaily acceptable 
salts thereof. 
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Figure 1 (continued) 
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Figure 1 (continued) 
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Figure 1 (continued) 
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Figure 1 (continued) 
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Figure 1 (continued) 
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